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PREFACE TO NEW EDITION. 



From some of the criticisms on the First Edition of 
this work I fear that the distinction I endeavoured 
to draw between the use of the term ''polarity'' 
in the inorganic and in the spiritual worlds has 
not been made sufficiently clear. I stated in the 
Introduction ''That while the principle of polarity 
pervades both worlds, I am far from assuming that 
the laws under which it acts are identical ; and that 
virtue and vice, ptun and pleasure, are products of 
the same mathematical laws as regulate the attractions 
and repulsions of molecules and atoms/' But this 
warning has been apparently overlooked by some 
readers who have assumed that instead of analogy I 
meant identity, and that it was a mistake to use the 
same word "polarity" for phenomena so essentially 
distinct as those of the material and the spiritual 
worlds. 

Thus my " guide, philosopher, and friend," Professor 
Huxley, for whose authority I have the highest respect, 
observed in a recent article, that he had long ago 
acquired a habit, if he came across the word polarity 
applied to anything but magnetism and electricity, 
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Polarity is such a word. It sums up what Emer- 
son says in his Essay on Compensation : " Polarity, or 
action and reaction, we meet in every part of Nature ; 
in darkness and light ; in the ebb and flow of waters ; 
in male and female ; in the inspiration and expiration 
of plants and animals ; in the undulations of fluids and 
of sound; in the centripetal and centrifugal gravity; 
in electricity, galvanism, and chemical affinity. Super- 
induce Magnetism at one end of a needle, the opposite 
Magnetism takes place at the other end. If the South 
attracts, the North repels. An inevitable dualism besets 
nature, so that each thing is a half, and suggests another 
to make it whole : as spirit, matter ; man, woman ; odd, 
even ; subjective, objective ; in, out ; upper, under ; 
motion, rest ; yea, nay." 

These, by whatever name we like to call them, are 
facts and not fancies, and facts which enter largely 
into all questions, whether of science, philosophy, 
religion, or practical policy. Every one who wishes to 
keep at all abreast with modern culture, ought to have 
6ome general knowledge of the ideas and principles 
which underlie them and which are embraced in th3 
comprehensive word " polarity." My object in this book 
has been to assist the reader, who is not a specialist, 
in arriving at some general understanding of the subjects 
treated of, and I may hope, in awakening such an 
interest in them as may induce him to prosecute further 
researches. If I succeed in this, my olgcct will Lave 
been attained. 



PEEFACE. 



The reception given to my former work, on * Modem 
Science and Modem Thought/ has induced me to write 
this further one. I refer not so much to the reviews of 
professional critics, though as a rule nothing could be 
more courteous and candid, but rather to the letters 
I have received from readers of various age, sex, and 
condition, saying that I had assisted them in under- 
standing much interesting matter which had previously 
been a sealed book to them. 

If I am good for anything, it is for a certain faculty 
of lucid condensation, and I have thought that I might 
apply this to some of the less-known branches of modem 
science, such as the new chemistry and physiology, as 
well as, in my first work, to the more familiar subjects 
of astronomy and geology ; while at the same time I 
might extend it to some of the more obvious problems 
of religion, morals, metaphysics, and practical life, which 
force themselves, more and more every day, on the 
attention of intelligent thinkers. 

As in the former work the scientific speculations 
were linked together by the leading idea of the imi- 
versality of law, so, in this, unity is given to them by 
the all-pervading principle of polarity, which manifests 
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CHAPTER I. 

INTBODUCTOBY. 

Experiment with magnet — Principle of polarity — Applies nniyenaUy — 
Analogies in spiritual worid — ^Zoroastrian religion — Changes in modem 
environment — Require corresponding changes in religions and philo- 
sophies. 

Scatter a heap of iron filings on a plate of glass ; bring 
near it a magnet, and tap the glass gently, and you will 
see the filings arrange themselves in regular' forms. 

If one pole only of the magnet is brought near the 
glass the filings arrange themselves in lines radiating 
from that pole. 

Next lay the bar-magnet on the glass so that the 
filings are influenced by both poles ; they will arrange 
themselves mto a series of regular curves. 

In other words, the Chaos of a confused heap of inert 
matter has become a Cosmos of harmonious arrange- 
ment assuming definite form in obedience to law. 

As the old saying has it, that * every road leads to 
Rome,' so this simple experiment leads up to a principle 
which underlies all existence knowable to human faculty 
— ^ihat of Polarity. Why do the iron filmgs arrange 

B 
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mversely, as polarity produces definite structure, so 
ifinite structure everywhere implies polarity. 

The same principle prevails not only throughout the 
organic or world of matter, but throughout the organic 

world of life, and specially throughout its highest 
anifestations in human life and character, and in the 
ghest products of its evolution, in societies, religions, 
id philosophies. To show this by some familiar and 
Hiking examples is the main object of this book. 

But here let me interpose a word of caution. I 
ust avoid the error which vitiates Professor Drum- 
ond's interesting work on * Natural Law in the 
)iritual World,' of confounding analogy and identity. 
2causc the principle of polarity pervades alike the 
itural and spiritual worlds, I am far from assuming 
at the laws under which it acts are identical ; and 
at virtue and vice, pain and pleasure, ugliness and 
lauty, are products of the same mathematical changes 

sign and inverse squares or cubes of distances, as 
gulate the attractions and repulsions of molecules and 
oms. All I say is, that the same pervading principle 
ay be traced wherever human thought and human 
lowledge extend ; that it is apparently, for some 
ason unknown to us, the essential condition of all 
listence within the sphere of that thought and that 
lowledge ; and that what lies beyond it is the great 
iknown, behind the impenetrable veil which it is not 
vcn to mortals to uplift. In like manner, if I call 
yself * a modern Zoroastrian,' it is not that I wish 

• expect to teach a new religion or revive an old one, 

• see Christian churches dedicated to Ormuzd, or right 
iverend bishops exchanging the apron and shovel-hat 
r the mitre and flowing robes of the ancient Magi ; 

b2 
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\y this. All religions I take to be ' working 
;s,' by which successive ages and races of mec 
isfy the aspirations and harmonise the know- 
ch in the course of evolution have come to be, 
ne, their spiritual equipment. The best prod 
lifjion is, that it exists — i.e. that it is part ol 
: evolution, and that on the whole it works 
is in tolerable harmony with its environment 
at environment changes, when loftier views o: 
l>re\ail, when knowledge is increased and tht 
f science everywhere extends its frontier, re- 
ust change with it if they are to remain good 
and not become unworkable and unbelievablt 

JS. 

of all the religious hypotheses which remair 
in the present state of human knowledge, thai 
me the best which frankly recognises thi 
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braces, in a wider synthesis, all that is good in other 
philosophies and religions. 

When I talk of our new environment, it requires 
one who, like the author, has lived more than the 
Scriptural threescore and ten years, and has, so to 
speak, one foot on the past and one on the present, 
to realise how enormous is the change which a single 
generation has made in the whole spiritual surround- 
ings of a civilised man of the nineteenth century. 
When I was a student at Cambridge, little more than 
fifty years ago, Astronomy was the only branch of 
natural science which could be said to be definitely 
brought within the domain of natural law. And that 
only as regards the law of gravity, and the motions of 
the heavenly bodies, for little or nothing was known as 
to their constitution. Geology was just beginning the 
series of conquests by which time and the order and 
succession of life on the earth have been annexed by 
science as completely as space by astronomy ; and 
theories of cataclysms, universal deluges, and special 
recent creations of animals and man, still held their 
ground, and were quoted as proofs of a universe main- 
tained by constant supematm'al interference. 

And when I say that space had been annexed to 
science by astronomy, it was really only that half of 
space which extends from the standpoint of the human 
senses in the direction of the infinitely great. The 
other equally important half which extends downwards 
to ^6 infinitely small was unknown, or the subject 
only of the vaguest conjectures. 

Chemistry was, to a great extent, an empirical 
science, and molecules and atoms were at best guesses 
at truth, or rather convenient mathematicai abstractions 



Aa%YS ot the indestructibility of mt 
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speck of protoplasm, through a pi 
even suspected. Above all, the w 
not been published, and evolution 
general law of modem thought ; no 
of the antiquity of man, and of his 
upwards from the rudest origins, si 
ments established beliefs as to his 
creation. 

Science and miracle have been 
battle during the last fifty years 
line, and science has been at ever 
Miracle, in the sense in which our 
it, has been not only repulsed, but i 
pletdy, that really little remains but 

The result of these discoveries hi 
greater change in tT^^ -^- '• 



INTRODUCTORY. 7 

great corresponding changes which this period has wit- 
nessed in the practical conditions of life and of society. 
If astronomy and geology have extended the dominion 
of the mind over space and time, steamers, railways, 
and the electric telegraph have gained the mastery over 
them for practical purposes. Commerce and emigra- 
tion have assumed international proportions, and India, 
Australia, and America are nearer to us, and connected 
with us by closer ties, than Scotland was to England 
in my schoolboy days. Education and a cheap press 
have even in a greater degree revolutionised society, 
and knowledge, reaching the masses, has carried witii it 
power, so that democracy and free- thought are, whether 
for good or evil, everywhere in the ascendant, and old 
privUeges and traditions are everywhere decaying. 

With such a great change of environment it is evi- 
dent that many of the old creeds, institutions, and other 
organisms, adapted to old conditions, must have become 
as obsolete as a schoolboy's jacket would be as the 
comfortable habiliment of a grown-up man. But as a 
lobster which has cast its shell does not feel at ease 
until it has grown a new one, so thinking men of the 
present day are driven to devise, to a great extent each 
for themselves, some larger theory which may serve 
them as a ^ working hypothesis ' with which to go 
through life, and bring the ineradicable aspirationi and 
emotions of their nature into some tolerable harmony 
with existing facts. 

To me, as one of those thinking units, this theory, 
of what for want of a better name I call ^ Zoroastrian- 
ism,' has approved itself as a good working theory, 
which reconciles more intellectual and moral dijficulties, 
and affiords a better guide in conduct and practical life 
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CHAPTER 11. 

rOLARITT IN MATTER — ^MOLECULES AND ATOMS. 

Matter consists of molecules — Nature of molecules— Laws of their action 
in gases — Law of Avogadro — Molecules composed of atoms — Proved 
by composition of water — Combinations of atoms — Elementary sub- 
stances — Qualities of matter depend on atoms— Dimensions and veloci- 
ties of molecules and atoms — These are ascertained /acts, not theories. 

If in building a house that is to stand when the rains 
fall and the winds blow, it is requisite to go down to 
the solid rock for a foundation, so much the more is 
it necessary in building up a theory to begin at the 
beginning and give it a solid groundwork. Nine-tenths 
of the fallacies current in the world arise from the haste 
with which people rush to conclusions on insufficient 
premises. Take, for instance, any of the political ques- 
tions of the day, such as the Irish question : how many 
of those who express confident opinions, and get angry 
and excited on one side or the other, could answer any 
of the preliminary questions which are the indispens- 
able conditions of any rational judgment ? How many 
marks would they get for an examination paper which 
asked what was the population of Ireland ; what pro- 
portion of that population was agricultural ; what 
proportion of that agricultural population consisted of 
holders of small tenements ; what was the scale of rents 
compared with that for small holdings in other countries; 
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was based on no more solid foi 
or dislike of a particular states 
party. 

I propose therefore to begin 
taking the simplest case, that 
matter, show how the material ui 
the operation of the all-pervadi 
What does matter consist of ? Of 
cules are made up of atoms, and tl 
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material imiverse, primarily by pol 

Let me endeavour to make thi 
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bar of iron, as capable of being magnetised, and show- 
ing the same qualities and behaviour imder chemical 
tests as the original bar of iron from which the filings 
were taken. This carries us a long way down towards 
the infinitely small, for mechanical division and mi- 
croscopic visibility can be carried down to magnitudes 

which are of the order of tttoWtf*^ P^"** ^^ ^^ inch. 

But this is only the first step ; to understand our 
molecules we must ascertain whether they are infinitely 
divisible, and whether they are continuous, expanding 
by being spread out thinner and thinner like gold- 
beater's skin : or are they separate bodies with intervals 
between them, like little planets forming one solar system 
and revolving in space by fixed laws. Ancient science 
guessed at the former solution and embodied it in the 
maxim ' that nature abhors a vacuum ' : modem science 
proves the latter. 

In the first place bodies combine only in fixed pro- 
portions, which is a necessary consequence if they con- 
sist of definite indivisible particles, but inconceivable if 
the substance of each is indefinitely divisible. Thus 
water is formed in one way and one only : by uniting one 
volume or molecule of oxygen with two of hydrogen, 
and any excess of one or the other is left out and re- 
mains uncombined. But if the molecules could be 
divided into halves, quarters, and so on indefinitely, 
there can be no reason why their union should take 
place always in this one proportion and this only. 

A still more conclusive proof is furnished by the 
behaviour of substances which exist in the form of 
gases. If a jar is filled with one gas, a second and 
third gas can be poured into it as readily as into a 
vacuum, the result being that the pressure on the sides 
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In this latter and simpler form of gas 1 
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pressure which contains th^m rftmaiTiii 
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half or one third, if the pressure is doubled or tripled. 
From these laws the further grand generalisation ha& 
been arrived at, that all substances existing in the form 
of gas contain the same number of molecules in the 
same volume. 

This, which is known as the Law of Avogadro, 
from the Italian chemist by whom it was first dis- 
covered, is the fundamental law of modem chemistry, 
and the key to all certain and scientific knowledge of 
the constitution of matter and of the domain of the 
infinitely small, just as much as the law of gravity is to 
action of matter in the mass, and the resulting condi- 
tions and motions of mechanics and astronomy. 

This conclusion obviously follows from it, that 
diflTerence of weight in different substances arises not 
from one having more molecules in the same volume 
than another, but from the molecules themselves being 
heavier. If we weigh a gallon or litre of hydrogen gas, 
which is the lightest known substance, and then weigh- 
ing an equal volume of oxygen gas find that it is six- 
teen times heavier, we know for certain that the mole- 
cule or ultimate particle of oxygen is sixteen time& 
heavier than that of hydrogen. 

It is evident that in this way the molecules of all 
simple substances which can exist in the form of pure 
gas can be weighed, and their weight expressed in terms 
of the unit which is generally adopted, that of the mole- 
cule of the lightest known substance, hydrogen. But 
science, not content with this achievement, wants to 
know not the relative weight only, but the absolute 
dimensions, qualities, and motions of these little bodies ; 
and whether, although they cannot be divided further 
by mechanical means, and while retaining the qualities 
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bstnnces ttey build up, they are really ultimate 
'isible particles or themselves composites. 
istry and electricity give a ready answer to 
r question. Molecules are composites of still 
odies, and to get back to the ultiraate partide 
go to atoms. All chemical changes resolve 
is into the breaking up of molecules and re- 
ent of their constituent atoms. If the opposite 
a voltaic battery are inserted in a vessel con- 
water, molecules of water are broken up, 
■}f gas rise at each pole, and if these are col- 
le gas at the positive pole is found to be 
ind that at the negative pole hydrogen. No- 
been added or taken away, for the weight of 
;ase8 evolved exactly equals that of the water 
i disappeared. But the molecules of the water 
3 broken up, and their constituents reappear 
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The only thing which is compound in the composi- 
m of oxygen is that its molecules consist of two atoms 
iked together. This appears from the fact that while 
e weight of oxygen, and therefore that of its mole- 
les, is sixteen times greater than that of an eqnal 
►lume of hydrogen, and therefore of hydrogen mole- 
les, it combines with it in the proportion not of six- 
3n, but of eight to one. If, therefore, the molecille 
ire identical with the atom of oxygen, we must 
mit that the atom could be halved, which is con- 
iry to its definition as the ultimate indivisible particfe 
the substance oxygen. But if the oxygen molecule 
nsists of two linked atoms, — 0, and the hydrogen 
olecule equally of two, H — H, as can be proved by 
her considerations, everything is explained by assum- 
g that the molecule of water consists of two atoms of 
rdrogen linked to one of oxygen, or H,0, and that 
hen this molecule is broken up by electricity, its con- 
ituents resolve themselves into atoms, which recom- 
ne so as to form twice as many molecules of hydrogen, 
— H, as of oxygen, 0, — i.e. into two volumes of 
>rdrogen gas to one of oxygen. 

Taking the single hydrogen atom as the unit of 
eight as being the lightest known ponderable body, 
id calling this weight a microcrith, or standard of the 
Qallest of this order of excessively small weights, this 
equivalent to saying that the weight of an oxygen 
om is equal to 16 microcriths, and as water is com- 
)sed of one such atom plus two of hydrogen, the 
eight of its molecule ought to be 16 + 2 = 18, which 

in fact the exact ratio in which the weight, of a 
)lume of steam, or water in the form of gas, is heavier 
lan an equal volume of hydrogen. 



^ ci^mii suDSuui 
proportion which is either 16, o 
euch as 32, 48, 64. That is, eit 
of oxygen unite with other atoms 
from which these other substances 

One atom of oxygen weighing 
bines, as we have seen, with tw( 
weighing 2, to form a molecule 
18 mc. In like manner one aton 
combines with one of carbon, whi 
form a molecule of carbonic oxide w 
two of oxygen, 32 mc, with one c 
form a molecule of carbonic dioxide 

The same applies to all elementar 
hydrogen, two atoms of which co 
oxygen to form water, combines on 
chlorine to form the molecule of hyd] 
weighs 36'5 mc, being the united y 
of chlorine, 35*5 mc, and one oi 
These, with hundreds of similar 
results not of theories as to moleci 
of actual facts, ascertained by innur 
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kno^vn to us with regard to the attractions and motions 
of matter in the mass. But as Newton's law enables 
us to predict new facts, to calculate eclipses and the 
return of comets beforehand, and to compile nautical 
almanacs ; so the new chemistry, based on the atomic 
theory, affords the same conclusive proof of its truth 
by enabling us in many cases to predict phenomena 
which are subsequently verified by experiment, and to 
infer beforehand what combinations are possible, and 
what will be their nature. 

The actual existence, therefore, of molecules and 
atoms is as well-ascertained a fact, as that of cwts. and 
lbs., or of planets and stars, of solar systems and nebulaB. 

The researches of chemists have succeeded in dis- 
covering about 70 substances, of which the same may 
be said as of the oxygen and hydrogen into which 
water is decomposed, viz. that they cannot be decom- 
posed by any known process, and must therefore be 
considered as ultimate and elementary. Their atoms 
differ widely in size and weight : that of mercury, for 
instance, being 200 times heavier than that of hydrogen, 
and the weights varying from 1 mc. for the hydrogen 
atom, up to 1^40 for that of uranium. When we call 
them elementary substances, we merely mean that we 
know no means of decomposing them. It is possible 
that all of them may be compounds which we cannot 
take to pieces of some substratum of uniform matter, and 
it is remarkable that the weight of nearly all of these 
elementary atoms is some simple multiple of that of 
hydrogen, pointing to their being all combinations of 
one common substratum of matter ; but this is merely 
conjecture, and in the present state of our knowledge 
we must assume these 66 or 71 ultimate particles 

c 
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the remainder are either knoin 
minute quantities, or exist in 
tities, having no very materic 
relation to matter. The most 
hydrogen, nitrogen, and carboi 
nitrogen gives us the air we b 
hydrogen the water we drink, anc 
primitive bases the solid earth 
Carbon again is the great basis ot 
life, to which it leads up by a var 
binations with oxygen, hydrogen, 

The qualities and relations ( 
afford a subject of great interes 
extent that those who wish to ur 
referred to professed works on moc 
the present purpose it is suffici< 
following conclusions are firmly es 

All the various forms of mat 
combinations of primitive atoms t\ 
the molecules being neither more 
amall pieces of ordinary matter. 

The nnol'*^-' 
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nite weight and is indestructible. No man by taking 
thought can add the millionth of a milligramme to the 
weight of any substance, or make it either more or less 
than the sum of the weights of its component factors, 
any more than he can add a cubit to his stature. When 
Shelley sang of the cloud, 

I change, but I cannot die, 

he enunciated a scientific axiom of the first importance. 
Creation, in the sense of making something out of no- 
thing, is a thing absolutely unknown and unknowable 
to us. If we say we make a ship or a steam-engine, we 
simply mean that we transform existing matter and 
existing energies into new combinations, which give 
results convenient for our purpose. So if we talk of 
making a world, our idea really is that if our powers 
and knowledge were indefinitely increased we might be 
able, given the atoms and energies with their laws of 
existence, to put them together so as to produce the 
desired results. But how the atoms and their inherent 
laws got there is a question as to which knowledge, 
or even conceivability, is impossible, for it altogether 
transcends hmnan experience. 

Before finally taking leave of atoms it may be well 
to state shortly that science, not content with having 
proved their existence and weighed them in terms of 
the lightest element, the hydrogen atom, has attempted, 
not without success, to solve the more difficult problem 
of their real dimensions, intervals, and velocities. This 
problem has been attacked by Clausius, Sir W. Thomson, 
Clerk Maxwell, and others, from various sides : from a 
comparison with the wave-lengths of light ; with the 
tenuity of tlie thinnest films of soap-bubbles just before 
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surfiice. All these methods iiiv< 
matical calculations that it is imj 
popularly, but tliey all lead to 
which involve figures so mar\( 
incomprehensible. For instance 
air is calculated to contain 21 ti 
i.e. 21 times the cube of a million 
ciphers; the average distance b 
equals 95 millionths of a millin. 
25 times smaller than the smalk 
under a microscope ; the average \ 
cule is 447 metres per second ; and 
of impacts received by each molecuL 
millions. 



CHAPTER III. 

KTHEB. 

Ether proved by light — Light-waves— Elasticity of ether— Its universal 
diffusion — Influences molecules and atoms — Is influenced by them — 
Successive orders of the infinitely small— Illustrated by the differential 
and integral calculus— Explanation of this calculus— Theory of vortex 
rings. 

Perhaps the best way to convey some idea of this 
order of magnitudes to the ordinary reader is to quote 
Sir W. Thomson's illustration, that if we could suppose 
a cubic inch of water magnified to the size of the earth — 
i.e. to a sphere 24,000 miles in circumference — the di- 
mensions of its ultimate particles, magnified on the same 
scale, or, as he expresses it, its degree of coarse-grained- 
ness, would be something between the size of rifle- 
bullets and cricket-balls. 

Extraordinary as these dimensions are, they are not 
more so than those at the opposite extremity of the 
scale, where the distance of stars and nebulae has to be 
measured by the number of thousand years their light, 
travelling at the rate of 192,000 miles per second, takes 
to reach us. Infinitely small, however, as those dimen- 
sions appear to our original conceptions derived fi-om 
our natural senses, they are certain and ascertained 
facts, if not as to the precise figures, yet beyond all 
doubt as to the orders of magnitude. In dealing with 
them also we are to a great extent on familiar ground. 



^^ v/iuuiary matter, and as S( 
pyramids. 

But to understand the cons 
universe we must go a step 
familiar world of sense, and dea. 
medium, which is at the same 
matter, which lies outside the laT\ 
obeys other laws intelligible and 
which it may be said we know it 
We call it Ether. 

Ether is a medium assumed i 
quence from the phenomena of li 
tricity— primarily from those of 
light two facts are known to us wit 

1st. It traverses space at the n 
per second. 

2nd. It is propagated not b 
travelling at this rate, but, like so 
the transmission of waves. 

The first fact is known from t 
at which eclipses of Jupiter's satel 
ing as the earth ir «^ *^ — 
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The second fact is equally certain from the pheno- 
mena of what are called interferences, when the crest of 
one wave just overtakes the hollow of a preceding one, 
so that, if the two waves are of equal magnitude, the 
oscillations exactly neutralise one another, and two 
lights produce darkness. This is shown in a thousand 
different ways, and for all the different colours depend- 
ing on different waves into which white light is analysed 
when passed through a prism. It is a certain result of 
wave-motion, and of wave-motion only, and therefore 
we know without a doubt that light is propagated by 
waves. 

But waves imply a medium through which wave- 
forms are transmitted, for waves are nothing but the 
rhythmic motion of something which rises and falls, or 
oscillates symmetrically about a mean position of rest, 
slowly or quickly according to the less or greater 
elasticity of the medium. The waves which run along 
a large and slack wire are large and slow, those along a 
small and tightly stretched wire are small and quick ; 
and from the data we possess as to light, its velocity 
of transmission, its refraction when its waves pass from 
one medium into another of different density, and from 
liie distance between the waves as shown by inter- 
ference, it is easy to calculate the lengths and vibratory 
periods of the waves, and the elasticity of the medium 
through which such waves are transmitted. 

The figures at which we arrive are truly extra- 
ordinary. The dimensions and rates of oscillations of 
the waves which produce the different colours of visi- 
ble light have been measured and calculated with the 
greatest accuracy, and they are as follows : 



lellow 
Green . 
Blae • 
Indigo. 
Violet . 



42,000 
44,000 
47,000 
51,000 

64,000 
57,000 



The elasticity of this wonder 
more extraordinary. 

The rapidity with which wave-n 
depends, other things being equal, 
the medium, which is proportional 
velocity with which a wave travels 1 
velocity of the sound-wave in air is 
a second, and that of the light- wi 
miles in the same time, it follows ' 
the latter is about a million times g 
the former, and if the density of ethe 
that of air, its elasticity must be aboi 
times greater. But the elasticity is 
the power of resisting compression 
of air we know to be about 15 poi 
inch ; so that the ether, if equally dc 
a pressure of 15 million million »-'-' 
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LOO miles an hour is a liurricane uprooting trees and 
elling houses. If ether were as dense as air the 
[stance to the earth in passing through it would be 
) times that of going dead to windward in a tropical 
rricane. But in point of fact there is no sensible 
istance, for the earth and heavenly bodies move in 
lir calculated paths accordmg to the law of gravity 
ictly as they would do if they were moving in a 
3uum. Even the comets, which consist of such 
cessively rare matter that when one of them got 
tangled among the satellites of Jupiter it did not 
ect their movements, are not retarded by the ether, 
so slightly, that any retardation in the case of one or 
o of them is suspected rather than proved. But, if 
) ether has no weight, how can we call it material, 
ight being, as we have seen, the invariable test and 
asure of all matter down to the minutest atom ? And 
: how can we deny its existence when it is demon- 
ably necessary to account for undoubted facts re- 
lied to us every day by the prism, the spectroscope, 
ctricity, and chemical action, and deductions from 
jse facts based on the strict laws of mathematical 
culation? For the existence of the ether is not based 
ly on the phenomena of light : it is an equally neces- 
y postulate to explain those of heat, electricity, and 
3mical action. We must conceive of our atoms and 
lecules as forming systems and performing their 
>vements, not in vacuo, but in an all-pervading 
dium of this ether, to which they impart, and from 
ich they receive, impulses. 

These impulses are excessively minute, and when 
;y occur in irregular order they produce no appre- 
ble effect j but when tJbc vibrations of the ether keep 
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ty npples may set a 
and the footfaUs of a regiment o 
a suspension-bridge may make i 
down, while a confused mob cou 
The latter affords a good illus 
which molecular structures may 
their atoms set free to enter into i 
the action of heat, light, or chem 
visible end of the spectrum. 

Conversely the phenomena of 
depend on the fact that the vibn 
molecules can propagate waves th 
well as absorb ether- waves into thei 
thus give spectra distinguished by 
peculiar to each substance, by which 
Whatever ether may be, this much 
it pervades all space. That it exten 
of the infinitely great we know fror 
reaches us from the remotest stars a 
in this light the spectroscope enable 
propagated and absorbed by the v< 
of the same familiar at/^i 
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ite movements in an atmosphere of it, as is shown by 
le fiict that in so many cases light and heat penetrate 
irough them. A whole series of remarkable pheno- 
lena arise from the manner in which the vibrations of 
her which cause light are aflfected by the structure of 
le molecules of crystals through which they pass. In 
jrtain cases they are what is called polarised, or so 
SFected that while they pass freely if the crystal is held 
I one direction, they are stopped if it is turned round 
irough an angle of 90** to its former position, so that 
ae and the same crystal may be alternately transparent 
ad non-transparent. It would seem as if its structure 
ere like that of wood, grained, and more easy to pene- 
•ate if cut with the gram than against it, so that when 
ray of light attempted to penetrate, its vibrations were 
^solved into two, one with the grain which got through, 
16 other against it which was suppressed ; so that the 
nerging ray, which entered with a circular vibration, 
ot out with only one rectilinear vibration parallel to the 
iameter which coincided with the grain. 

Other crystals of more complicated structure aflfect 
•ansmitted light in a more complex way, developing a 
3uble polarity very similar to that induced in the iron 
lings when brought under the influence of the two poles 
f the magnet. With this polarised light the most beau- 
ful coloured rings can be produced from the waves of 
16 different colours into which the white light has been 
lalysed in passing through the crystal, which alter- 
itely flash out and disappear as the crystal is turned 
)und its axis, and which present a remarkable analogy 
> the curves into which the iron filings form them- 
jlves imder the single or double poles of the magnet. 

The importance of this will appear afterwards, but for 
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error is an excessively small part of the tnie figure, 

and the second error a still more excessively small 

part of the first error, Bnt, as we are dealing with 

absti-act numbers, we can just as readily conceive our 

initial error to be the rhv^^ OTY^jy^th of an inch, 

OS one inch ; and, in fiict, diminish it until it becomes 

an infinitesimally small or evanescent quantity. In 

doing so, however, it is evident that we shall make 

the second error such a still more infinitesimally small 

fraction of the first that it may be considered as 

altogether disappearing. 

The first error is called a differential of the first 
order and denoted by d, the second a differential of the 
second order denoted by dg. Thus if we call the base 
of our rectangle x and its height y, the area will be xy. 
Let us suppose x to receive the addition of a very small 
increment dx, and y the corresponding increment rfy, 
what will be the con*esponding increment of the area, or 
d.xyl Clearly the difference between the old area xy 
and the new area (^x-vda?) multiplied by (y^dy). 
This multiplicalioTi gives 

0?+ dx 

xy -k-y dx 

X dy + dx.dy 



xy'\-xdy-\-ydx-\-dx,dy 

The difference between this and xyisxdy'^ydx + 
dx.dy. But d x.d y is^ as we have seen, a differential 
of the second order and may be neglected. Therefore 
dxy = xdy -\-ydx. Inlikemannerc/j?^ = (a? + cir)^ — a*^ 
sz 2 X d X -\- d x'^, which last term may be neglected, and 
dx^z=i2xdx. In this way the differentials of all manner 
of functions and equations of symbols representing 
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3ns and motions may be found. Conversdy 
oles may be considered as made up of u 
number of tbese infinitely small parts, ani 
om tliem by smnming up or integrating the 
ials. Thus if we had the equation 
xdy + y dx=.-2 z dz 

r that the left-hand side is the differential of xy, 
refore that by integrating it we shall get iy; 
e right side is the differential of j' which m 
t by integrating it. The relation expressed 
e is that xy = 2^,or,'m. other words, that a rect- 
lose sides are x and y exactly equals a sqnaie 
de is 2. 

use of this device in assisting calculation will 
cnt if we take the case of an area bounded by 
line. We cannot directly calculate this ara, 
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Hn=syrfar, and differs from the true curvilinear area 
p^ n N by less than the little rectangle oi v qx pq or oi 
dx.dy. But, as we have seen, if we push our division 
to the first infinitesimal order, or make n n and p q dif- 
ferentials of X and y, dx.dy may be neglected — ^i.e. 
multiply the number of rectangles indefinitely, and the 
sum of their areas will differ from the true area inclosed 
by the curve by an error which is evanescent. 

If then X and y are connected by some fixed law, as 
must be the case if the extremity of y traces out some 
regular curve, the relation between them may be ex- 
pressed by an equation, which will remain one however 
often it may be differentiated or again integrated, and 
whatever modifications or transformations it may re- 
ceive by mathematical processes which do not alter the 
essential equality of the two sides connected by the 
sjrmbol of equality =. Thus by difi^erentiating and 
casting off as evanescent all differentials of a lower 
order than that which we are working with, we may 
arrive at forms of which we know the integrals, and by 
integrating get back to the results in ordinaiy numbers, 
which we were in search of but could not attain directly. 

The same thing will apply if our symbols are 
more numerous, and if they express relations of 
motion as well as of space, or, in fact, any relations 
which are governed by fixed laws expressible by equa- 
tions. If I have succeeded in conveying to the readers 
any idea of this celebrated calculus, they will perceive 
what an analogy it presents to the idea of modem 
physical and chemical science, that of molecules, atoms, 
and ether, forming differentials of successive orders of 
the infinitely small. It is certainly most remarkable 
that while the former was a purely intellectual idea based 
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Binatical abstractions, and which was invent) 
•ked as an instrument for solving the mo 

astronomical problems for nearly two ccnturi( 
a suspicion that it represented any objectr 

the latter idea, based on actual experimer 

show that differentials and integrals have tht 
iterpart in nature and represent fundcment 
.he constitution of the universe, 
e who are of a mystic or metaphysical turn 
y discern in this, arguments for matter and Ia\ 
r being after all only manifestations of Oi 
1, all-pervading mind ; but in following sm 
ons we should be deserting the solid earth f 
J, and passing the limit of positive knowled; 
region where reflections of our own hopes, feat 

feelings, and poetical sentiments form and di 
imselves against the background of the gre 
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the blowing of soap-bubbles gives the best clue to the 
movement of waves of light, and through them to the 
dimensions of molecules and atoms ; and the collision 
of billiard-balls, knocked about at random, to the 
movements of those minute bodies, and the kinetic 
theory of gases. In the case of the vortex theory the 
idea is given by the rings of smoke which certain adroit 
smokers amuse themselves by puffing into the air. 
These rings float for a considerable time, retaining their 
circular form, and showing their elasticity by oscillating 
about it and returning to it if their form is altered, and 
by rebounding and vibrating energetically, just as two 
solid elastic bodies would do, if two rings come into 
collision. If we try to cut them in two, they recede 
before the knife, or bend round it, returning, when the 
external force is remove , to their original form with- 
out the loss of a single particle, and preserving their 
own individuaUty through every change of form and of 
velocity. This persistence of form they owe to the fact 
that their particles are revolving in small circles at 
right angles to the axis or circumference of the larger 
circle which forms the ring ; motion thus giving them 
stability, very much as in the familiar instance of the 
bicycle. They burst at last because they are formed 
and rotate in the air, which is a resisting medium ; but 
mathematical calculation shows that in a perfect fluid 
free from all friction these vortex rings would be in- 
divisible and indestructible : in other words, they would 
be atoms. 

The vortex theory assumes, therefore, that the 
universe consists of one uniform primary substance, a * 
fluid^ which fills all space, and that what we call matter 
consists of portions of this fluid which have become 

D 



mass, and mode of motion, 
disappear, nor can they be form* 
of the same kind are constitute 
and therefore are endowed witl 

The theory is a plausible 
of its authors must commani 
sideration ; but it is as yet a lo 
established theory which can 
representation of facts. In the 
solely on mathematical theory, a 
of atoms and light-waves, upon 
and measurement tested by exp 
mathematical reasoning affords < 
plement. No one has proved tl 
medium or of such vortex rings, 
measured them. 

Moreover the theory is open 
objections. How can aggregati 
matter acquire weight, and beconc 
gravity, which, as we have seen, 
and permanent qualities of atoms 
of a millimetre of ofi.- ^ 
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volving through it with immense velocities ? 
w could these imiumerable vortex rings be 
It of the ether without disturbing the uni- 
id continuity of the medium, which are essen- 
e propagation of the light- waves through it? 
could the motions requisite to form the vortex 
mpressed on them dc novo consistently with 
pie of the conservation of energy ? Energy 
ore be created out of nothing than matter, 
Dcess known in nature or conceivable by the 
ellect ; and to assume it is simply a more re- 
aer of falling back on the supernatural, which 
ly a more refined manner of saying that we 
img. 

e present, therefore, we must be content with 
I ether as the ultimate terms of our know- 
he material or quasi-material components of 
se. 
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CHAPTER IV» 

ENEEGT. 

motion and of position— Energy can bo truufoRncd, IK* 
or dsBtroyed— Not created bj free will— ConserVBtJaii cJ mt 
J power— Convertibility of heat and work— Nature of )tct,V- 
am-engine— Different forma of energy— Gravity- MdecnlB 
—Chemical energy— Dynamite— Cliemical affinitie*- Electrid^ 
uced by frictiun-By the voltaic battery— Electric cnnenta- 
t— Induction— Magnetiam— The magnetic needle— The electoe 
•h — The telephone^Djnarao-electric engine — Accumulalor. 
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3rdered and harmonious arrangements of the universe 
depend on the polarity, or conflict with alternate 
dctories and defeats, between those two forms of 
energy. 

Thus if A B is a pendulum suspended at the point A, 
if we move it from its position of rest a c to a b and 
hold it there, its whole energy is that of position. K 
we let it go it swings backwards and forwards between 
the positions A b and A D, 
and but for the resistance 
of the air and the friction 
at the point of suspension, 
it would so swing for ever. 
But in thus swinging what 
happens ? From a b to 
AC energy of motion keeps 

gaining on energy of position, until when the pendu- 
lum reaches c, it has annihilated it. Energy of position 
has entirely disappeared, and the whole original force 
expended in raising the pendulum to ab exactly re- 
appears in the force or momentum of the pendulum at 
its lowest point. But is this victory final? By no 
means ; energy of position having touched bottom, 
gathers, like Antaeus, fresh vigour for the contest, and 
from the position A c upwards it gains groimd on its 
adversary until when the pendulum reaches A D it is in 
its turn completely victorious. 

The s(une alternation between energy of motion and 
of position takes place in all rhythmical movements such 
as waves, which, whether in water, air, or ether, are 
propagated, as in the case of the penduliun, by parti- 
cles forced out of their position of rest and oscillating 
between the two energies. 




begiiming with nothing but en 
losing it all for energy of motio 
it at q. All wave- motions thei 
all sound, light, and heat — depe 
polarity. 

If we have got this definition 
energy clearly into our heads, we si 
pared for this further generalisation 
haps, in the whole range of modern s< 
like matter, is indestructible, and 
formed, but never created or annihi 

This is at first sight a more dif 
establish in the case of energy than 
the latter case we have nothing in 
can lead us to suppose that we hav< 
thing out of nothing; but in th 
impression undoubtedly is that we 
I throw a stone at a bird T V^"--- 
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n image of the bird ; this sends vibrations along the ^ 
ptic nerve to the brain, setting in motion certain mole- 
iiles.of that organ; these again send vibrations along 
ther nerves to certain muscles of the arm and hand, 
rhich contract, and by doing so give out the energy of 
lovement which throws the stone. All this process 
\ strictly mechanical ; the eye acts precisely like a 
amera obscura in forming the image ; the nerve- vibra- 
Lons, though not identical with those of the wires of 
n electric telegraph, are of the same nature, their 
elocity can be measured, and their presence detected 
y the galvanometer ; the energy of the muscle is 
tored there by the slow combustion of the food we 
ave eaten, in the oxygen of the air we have breathed, 
'ake any of these conditions away, and no effort of the 
rill can produce the result. If the nerve is paralysed, 
r the muscle, from prolonged starvation, has no energy 
jft, the stone will not be thrown, however much we 
lay desire to kill the bird. 

Again, precisely the same circle of ©vents takes 
lace in numerous instances without any intervention 
f this additional factor of conscious will. We breathe 
lechanically, the muscles of the chest causing it to rise 
ad fall like the waves of the ocean,, without any deli- 
erate intention of taking air into the lungs and ex- 
filing it. Nay more, there are instances of what was 
i first accompanied by the sensation of conscious will, 
»sing to be so when the molecular movements had 
lade channels for themselves, as when a piano-player, 
ho had learned his notes with difficulty, ends by 
laying a complicated piece automatically. The case 
: animals also raises another difficulty. Suppose a 
^ever dog sees his master shoot at and miss a hare : 
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obey the promptings of his animnl instinct and 
ie, or those of his higher moral nature which 
that it is wrong to do so without the word of 
i ? It is hard to see how this differa from the 
man resisting or yielding to temptation ; and 
n-e assign conscious will to the man, we can 
the dog, 

oning from these premises, some phflosophen 
36 to the conclusion that man and all animals 
mechanical automata, cleverly constructed to 
a certain way fitting in with the equally pre- 
course of outward phenomena ; and that the 
of will is merely an illusion arising as a last 
Qt in the adjustment of the machinery. Bot 
es in that principle of duality or polarity, by 
proposition may be at once true and untrue, 
contradictory oppositcs exist together. No 
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In the case of ordinary mechanical power it had heen 
ng known that the intervention of machinery did not 
eate force, but only transformed it. If a weight of 
lb., A, just balances a weight of 2 lb., b, by aid of a 
lUey, and by the addition of a minute fraction, guch 
i a grain, raises it 1 foot, it will be invari- 
)ly found that A has descended 2 feet. In ^'^ 
her words, 1 lb. working through 2 feet 
Des exactly the same work as 2 lbs. working 
irough 1 foot. And whatever may be the ^ 
itervemng machmery the same thing holds 
ood, and the work put in at one end comes out, neither 
lore nor less, at the other, except for a minute loss due 
> fipiction and resistance of air. If a force equal to 1 lb. 
\ made, by multiplying the intermediate machinery, to 
aise a ton a foot from the ground, exactly as much 
>rce must have been exerted as if the ton had been 
ivided into 2,240 parts of 1 lb. each, and each part 
eparately lifted. 

But although energy cannot be created, at first sight 
i seems as if it might be destroyed, as when the ton falls 
5 the ground and seems to have lost all its energy, 
rhether of motion or of position. But here science 
teps in and shows us that it is not destroyed, but simply 
ransformed into another sort of motion, which we call 
eat. 

Some connection between mechanical work and heat 
ad long been known, as in the familiar experiment of 
ubbing our hands together to warm them ; and the 
ractice known to most primitive races of obtaining fire 
y twirling a stick rapidly in a hole drilled in a block 
f wood ; a practice described by the old Sanskrit word 
pramantha/ which means an instrument for obtaining 
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ressure or friction, and which, translated into 

as been inimortalised by the le^^end of Pro- 

But it was reserved for recent years, and for 

ish philosopher, Dr. Joule, to give scientific 

and generality to this idea, by actually taeaEur- 
mount of heat produced by a given amount d 
d showing that they were in all cases convert- 
8, SO much heat for so much work, and bo much 
so much heat. He did this by measuring 
y by a thermometer the heat added to a givea 
af water by the work done by a set of paddles ■ 
; in it, set in rapid motion by a known weight ' 
Dg through a known space. The unit of work ' 
ken as that sufficient to raise 1 kilogramme 
1 metre, and that of heat as that required to 

temperature of one kilogramme of water by 1* 
de, the relation between them, as found by a 



yives mucli greater precision to our ideas respecting 
the real nature of heat and its kindred molecular and 
sttomic energies. Heat is clearly not a material sub- 
stance, for a body does not gain weight by becoming 
hotter. In the case of all ponderable matter down to 
the atoms, which are only of the size of cricket-balls 
compared to that of the earth, any combination which 
adds matter adds weight, and the weight of the product 
exactly equals the sum of the weights of the separate 
factors which have united to form it. Thus, if iron is 
burnt in oxygen gas, the product, oxide of iron or rust, 
weighs more than the original iron by just as much as 
the weight of the oxygen which has been consiuned. 
But heat, light, and electricity add nothing to the 
weight of a body when they are added to it, and take 
nothing away when they are subtracted. The inference 
is unavoidable that heat, like light, is not ponderable 
matter, but an energy transmitted by waves of the 
imponderable medium known as ether. This is con- 
firmed by finding that when a ray from the sun is 
analysed by passmg through a refracting prism, one 
part of the^^ctrum show! light of various colours, 
while another gives heat. The hottest part of the 
spectrum lies in the red and beyond it, showmg that 
the heat-waves are longer, and their oscillations slower, 
than those of light. Heat-waves also may be made to 
interfere, and to become polarised, in a manner ana- 
logous to the phenomena exhibited by those of light. 

There can be no doubt, therefore, that heat, like light, 
is an energy or mode of motion, transmitted by waves 
of an imponderable ether, and that it acts on the mole- 
cules and atoms of matter by the accumulated successive 
impulses of those waves on the molecules and atoms 
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e floating in it, or rather which are revolving 
iefinite gi'oups and fixed orbits, like miniature ] 
items or starry universes. We can now see ' 
; performs work, and why work can be tram- 
ato it. 

performs work in two ways. First, it expands 
that 13, it draws their molecules farther apart 
he force of cohesion which binds them together ^ 
them moving; in definite orbits at definite dia- 
It is as if it increased the velocit)', and there- 
centrtftigal force of a system of planets, and so 
lem to revolve in wider orbits. The expansion 
iry in a thermometer affords a familiar instance 
sflect of heat and the readiest measure of its 
Secondly, it increases the energy of the mole- 
otions, so that they dart about, collide, aod 
with greater force. Thus, as heat increases, 
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heat poured out for millions of years by the sun, is 
probably owing mainly to the mechanical force of con- 
traction of the original cosmic matter condensing about 
the solar nucleus. 

Again, when gases suddenly expand, their tempera- 
ture falls, which is the principle by which artificial ice 
is procured, and frozen beef and mutton are brought 
firom America and Australia, producing, such are the 
complicated relations of modem society, agricultural 
depression, fall of rents, and a serious aggravation of 
the Irish question. 

As an example of the converse proposition of 
the transformation of heat into mechanical work, the 
steam-engine affords the aptest illustration. The ori- 
ginal power came from the sun millions of years ago, 
and did work by enabling the leaves of plants to over- 
come the strong mutual affinity of carbon and oxygen 
in tie carbonic dioxide in the air, and store up the 
carbon in the plant, where it remained since the coal 
era in the form of energy of position. By lighting the 
coal, or in other words separating its molecules more 
widdy by heat, we enable them to exert once more their 
natural affinity for oxygen, and bum, that is re-combine 
into carbonic dioxide. The heat thus produced turns 
water into steam, which passes through a cylinder, either 
into a condenser if the steam is at low pressure, or into 
the outer air if it has been superheated and brought to 
a higher pressm'e than that of the atmosphere. The 
difference of the pressure or elasticity of the steam in 
the boiler, and of the same steam when it is condensed 
or liberated, is available for doing work, and, being 
admitted and released alternately at the two ends of the 
cylinder, drives a piston up and down, which, by means- 
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I9 and shafts, tum3 a wlied or does whatever 
Irequired of it. In doing this, heat disappears, 
pnverted into work, and the amount of heat 
1 equal that into which the work would be 
according to Joule's law, if it could all be 
pithout the loss necessarily incurred by friction, 
, and the still more important absorption of 
fcat required to convert water at boiling-point 
lur of the same temperature. This latter is not 
I annihilation of the heat, but its conversion into 
pe in separating the molecules against the force 
The whole heat, therefore, is transformed 
Ik, mainly molecular work in tearing molecules 
land the residue into mechanical work tum- 
Jlles and driving locomotives and steamboats. 
I intermediate machinery here, including the 
2 boiler, is merely the means of applying the 
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heat vre can see that, although matter and energy are to 
all appearance indestructible, the present constitution of 
the universe is not eternal. The animating energy of 
heat is always tending to obliterate differences of tem- 
perature, and bring all energy down to one uniform 
dead level of a common average, in which no further 
life, work, or motion are possible. Fortunately this 
consummation is far off, and for many tens or hundreds 
of millions of years the inhabitants of this tiny planet 
may fed fairly secure, and need not, like the late Dr. 
Gumming, of millenarian celebrity, introduce breaks in 
the leases of their houses to provide against the con- 
tingency of the world coming to an end at an early date. 
Dismissing, then, to the remote future any specula- 
tions as to the failure of this essential element of active 
energy, let us rather consider the various protean forms 
m which it shows itself. 

1. The energy of visible motion, which, as we have 
seen, may be transformed into an equivalent amount of 
energy of position. 

2. Molecular energy, which causes the cohesive 
attraction, repulsion, and other proper motions of these 
minute and invisible particles of matter. 

3. Energy of heat and light, which are transmitted 
by waves of the assumed imponderable medium called 
ether. 

4. Energy of chemical action, by which the small 
ultimate particles of ponderable matter, called atoms, 
separate and combine into the various combinations oi? 
molecules constituting visible matter, in obedience to 
certain affinities, or inherent attractions and repulsions. 

5. Electrical energy, which includes magnetism as 
a special instance. 



air transmitting sound, or of < 
and heat, are instances of ene 
position, conflicting with one t 
gaining the victory. So also a ] 
djmamite has an immense ener 
when its atoms are let loose froD 
connection by heat or percussion 
enormous energy of motion, v 
destructive according to the raj 
atoms rush into new combination 
Let us consider these difFeren 
in detail. The energy of visible 
principally by the law of grav 
matter attracts other matter dire 
inversely as the square of the disti 
and uniform law of matter, and < 
change or variation from the mil 
remotest double star. The energy 
at first sight, be considered as anoi 
causes of visible motion ; but, whi 
will be found that what appears 
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fitanding on the line waiting for it. The energy which 
moves the train is due entirely to the difference of heat, 
which has been developed by the combustion of coal, 
between the steam in the boiler and the steam when 
allowed to escape into the air ; and this energy came 
originally from the sun, whose rays enabled the leaves 
of growing plants to decompose carbonic dioxide and 
store up the carbon in the coal. Of this force of 
gravity causing visible motion we may say that it is 
comparatively a very weak force, which acts uniformly 
over all distances great or small. 

Molecular energies, on the other hand, act with 
vastly greater force, but at very small distances, and ap- 
pear sometimes as attractive and sometimes as repulsive 
forces. Thus solid bodies are held together by a force 
of cohesion which is very powerful, but acts only at very 
small distances, as we may see if we break a piece of 
glass and try to mend it by pressing the broken edges 
together. We cannot bring them near enough to bring 
the molecular attraction again into play and make the 
broken glass solid. But the same glass acts with re- 
pellent energy if another solid tries to penetrate it, so 
that we can walk on a glass floor without sinking into 
it. Heat also, by increasing the distance between the 
molecules, first weakens the cohesive force so that the 
solid becomes fluid, and finally overcomes it altogether, 
so that it passes into the stat 3 of gas in which the cen- 
tripetal attraction of the molecules is extinguished, and 
they tend to recede further and further from each other 
under the centrifugal force of their own proper veloci- 
ties. The great energy of molecular forces will be 
apparent &om the fact that a bar of iron, in cooling 
lO*' Centigrade, contracts with a force equal to a ton 

E 
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Bqiiare iuch of section, as exemplified in tk 
bridge across the ilenal Straits, where space 
I allowed for the free contraction and expan- 
le iron under changes of temperature, 
lical energy, or the mutual attractions and re- 
of atoms, is even more powerful than that of 
s. It displays itself in their elective affinities, 
may be called the likes and dislikes, or lovea 
-eds, of these ultimate particles. Perhaps the 
stration will be afforded by that 'latest resource 
ation,' dynamite. This subetance, or to give 
ientific nauic, nitro-glycerine, is composed of 
s each of which is a complex combination of 
ns of oxygen, fiveof hydrogen, three of nitrogoi, 
e of carbon. Of thej>e, oxygen and hydrogen 
trong afiinity for one another, as is seen hf , 
hing together whenever they get the chancy \ 
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If nitrogen had more affinity for oxygen it would 
combine chemically with it, and we should live in an 
atmosphere of nitrous oxide, or laughing gas. 

The molecule, therefore, of nitro-glycerine resembles 
a house of cards, so nicely balanced that it will just stand, 
but will fall to pieces at the slightest touch. When 
this is supplied by a slight percussion the molecule falls 
to pieces and is resolved into its constituent atoms, which 
rush together in accordance with their natural affinities, 
forming an unmense volume of gas, partly of water in 
the form of steam where oxygen has combined with 
hydrogen, and partly of carbonic dioxide where it has 
combined with carbon, lea^dng the nitrogen atoms to 
pair oflF, and revert to their original form of two-atom 
molecules of nitrogen gas. It is as if ill-assorted 
couples, who had been united by matrimonial bonds 
tied by the manoeuvres of Belgravian mothers, found 
themselves suddenly freed by a decree of divorce a 
vinculo matrimonii^ and rushed impetuously into each 
other's arms, according to the laws of their respective 
affinities. So striking is the similitude that one of 
Goethe's best-known novels, the * Wahlverwandschaf- 
ten/ takes its title from the human play of these chemical 
reactions. The enormous energy developed when these 
atomic forces are let loose and a vast volume of gas almost 
instantaneously created, is attested by the destructive 
force by which the hardest rocks are shattered to pieces 
and the strongest buildings overthrowTi. 

These loves and hatreds, or, as they are termed, 
chemical affinities and repulsions of the atoms, are the 
principal means by which the material structure of the 
universe is built up from the original elements. The 
earth; or solid crust of the planet we inhabit, consists 
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pf oxidised bases, and Is due to the affinity 
m for silicon, calcium, aluminium, iron, and 
mary elements of what are called metals. This 
;nables them to make stable compounds, wluch, , 
e existing conditions of temperature and other- 
Id together and are not readily decomposed. 
1 like manner, in all its forms of waves, seas, 1 
^ers, clouds, and invisible vapour, is due to the • 
jetween oxygen and hydrogen forming a stable 
id. Salt again is owing to the affinity of 
for sodium, and so for nearly all the various 
with which we are familiar, oxygen and nitro- | 
he air we breathe being almost the only elc- ' 
hlch exist in their primary and uncombiued ' 
any considerable quantities, and form an * 
part of the conditions which render our planet ' 
Ae abode for man and other forms of life. 
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form and always acting in the same direction, but of 
two kinds, equal and opposite. If we touch the pith- 
ball by the excited glass rod, it will after contact be 
repelled ; but if we bring the ball which has been ex- 
cited by contact with the glass within the influence of 
a stick of sealing-wax which has been excited by rub- 
bing it with warm dry flannel, the ball instead of being 
repelled is attracted. 

Conversely, if the pith-ball has been first touched 
by excited sealing-wax, it will afterwards be repelled 
by excited sealing-wax and attracted by excited glass. 
It is clear, therefore, that there are two opposite electri- 
cities, and that bodies charged with similar electricities 
repel, and with unlike electricities attract, one another. 
For convenience, one of these electricities, that devel- 
oped in glass, is called positive, and the other nega- 
tive ; and it has been clearly proved that one cannot 
exist without the other, and that whenever one elec- 
tricity is produced, just as much is produced of an 
opposite description. If positive electricity is produced 
in glass by rubbing it with silk, just as much negative 
electricity is produced upon the silk. 

Another primary feet is that some substances are 
able to carry away and diflnse or neutralise this 
peculiar influence called electricity, while others are 
unable to do so and retain it. The former are called 
conductors, the latter non-conductors. Thus, glass is 
an insulator or non-conductor, while metal is a con- 
ductor of electricity ; and the reason why the substances 
rubbed together, as glass and silk, must be dry is that 
water, in all its forms, is a conductor which carries 
away the dectricity as fast as it is produced. 

These fects have given rise to a theory — ^which is 
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not so much an explanation as a convenient 
expressing the facts^-of the existence of tiro 
electric fluids, which, in the ordinary or unex- 
y, are combined and neutralise one another, 
separated by friction, and flow in opposite 
s, accumulating at opposite poles, or, it may 
ieing accumulated at one pole, while the other 
d through some conducting medium and lost ■ 

The active electricity, be it positive or n^- 
s accumulated at one pole, and retained there 
ubstance in contact with it being a non-con- 
disturbs by its influence the electrical equili- 
f any body brought near to it, separates its 
s, and attracts the one opposite to itself. This ' 
Q draws the light body towards it until contact 
ivhen the electric fluid of the excited body 
the smaller one, so that its opposite electii- 
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limes sufficient to separate the electric fluids. Thus if 
two pieces of the same silk ribbon are rubbed together, 
lengthways, no electricity is produced, but if crossways, 
one is positively, and the other negatively, electrified. 
In this respect the analogy is evident to chemical 
affinity, which, in like manner, only acts between 
dissimilar bodies. 

In order, however, to carry the proof of the identity 
of these forms of energy beyond the sphere of vague 
analogy, we must follow up electricity far beyond the 
simple manifestations of the glass rod and sealing-wax, 
and pursue it to its origin, in the transformations of 
chemical action and mechanical work, in the voltaic 
battery, the electric telegraph, the telephone, and the 
dynamo. 

The voltaic battery, in its simplest form, is a trough 
containing an acid liquid in which pairs of plates of 
different metals are immersed. It is evident that if the 
action of the acid on each metal were precisely the same, 
equal quantities of each would be dissolved in the acid, 
and the equilibrium of chemical energies would not be 
affected. But, the action being different, this equilibrium 
is disturbed, and if the sum of these disturbances for a 
number of separate pairs of plates can be accumulated, it 
will become considerable. This is done by connecting 
the plates of the same metal in each cell by a metallic 
wire covered by some non-conducting substance. There 
are, therefore, two wires, one to the right hand, the 
other to the left, the loose extremities of which are 
called the poles of the battery. If we test these poles 
as we did the glass rod and stick of sealing-wax, we find 
that one pole is charged with positive and the other with 
n^ative electricity. In other words, tiie chemical 
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i\liose eqiiilibrliim was disturbed by the imeqonl 
the aciJ on the plates of different metals, has 
Qsformed into electrical energy manifesting it- 
always does, xinder the condition of two equal 
site polarities. If we connect these two poles 
e another the two electricities rush together 
e, and there is estabhshed what is called an 
current circulating round the battery. Ai 
aical action of the acid on the metals is not 
rybut continuous, the acid taking up molecule 
ecule of the mttal, so also the current is con- 
AA'hen we call it a current, the term is used 
ke of con%-enience, for as the current, as we shall 
see, will flow along the wire or other con- 
substance for immense distances, as across the 
with a velocity of many thousands of milei 
id, we can, no more than in the case of light, 
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'when they are brought nearly together intense light is 
produced and the carbon slowly bums away. This 
produces what is called the arc light, which gives such a 
strong illuminating power and is coming into general 
use for lighting up large spaces. 

Another transformation is back again into chemical 
ena:^, which is shown by the power of the electric cur- 
rent to decompose compound substances. If^ for instance, 
the poles of a battery are plunged into a vessel containing 
water, the molecules of the water will be decomposed 
and bubbles of oxygen gas will rise from the positive, 
and of hydrogen from the negative, pole. 

Another effect of electrical currents is that of attrac- 
tion and repulsion on one another. If two parallel 
wires, free to move, carry currents flowing in the same 
direction as from positive to negative, or vice versdj they 
will attract one another ; if in opposite directions, they 
wi!l repel. Electrical currents also work by way of 
induction, that is, they disturb the electrical equili- 
brium of bodies brought within their influence and 
induce currents in them. Thus, if we have two circular 
coils of insulated wire placed near each other, one on 
the right hand, the other on the left, and connect the 
extremities of the right-hand coil with the poles of a 
battery, when the connection is first made and the 
current begins to flow, a momentary current in the 
opposite direction will pass through the left-hand coil. 
This will cease, and as long as the current continues to 
flow through the right-hand coil there will be no 
current through the other ; but if we break the contact 
between the right-hand coil and the battery, there will 
be again a momentary current through the left-hand 
coil, but this time in the same direction as the other. 
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G effect Tvill be produced if, instead of making 
iking contact in the right-hand coil, we keep 
int constantly flowing through it, and make 
-hand coil alternately approach and recede from 

■ coil. In this case, when the right-hand coil 
es, it induces an opposite current in the left- 
: • and when it recedes, one in the same direction 
f the primary. 

2 phenomena of induction prepare us to under- 
i nature of magnets, and the magnetic effects 
by electrical currents. If an insulated wire is 
round a cylinder of soft or unmagnetic iron, 
rrent passed through the wire, the cylinder is 
1 into a magnet and becomes able to sustain 
If the current oeaees, the cylinder is no longer 
;, and drops the weight. A magnet is therefore 

■ a substance in which electric currents are 



ENERGY. 59 

to the nortli and south, or rather to the magnetic poles 
of the earth, because its currents are influenced by the 
earth currents which circulate parallel to the magnetic 
equator. The deviation of the needle from this direc- 
tion, caused by any other current, like that passed along 
the wire, will depend on the strength of the current, 
which may be measured by the amount of deflection of 
the needle. The direction in which the needle deflects, 
viz. whether the north pole swings to the right or to the 
left, will depend on the direction of the current through 
the wire. The direction of the circular currents which 
form a magnet is such that if you look towards the 
north pole of a freely suspended cylindrical magnet — ^i.e. 
if you stand on the north of it and look southwards — the 
positive current wiU ascend on your right hand, or on 
the west side, and descend on the east. It follows that 
unlike poles must necessarily attract, and like poles repel 
one another, for in the former case the circular currents 
which face each othef are going in the same, and in the 
latter in opposite directions. 

The reader is now in a position to understand the 
principle of the electric telegraph, that wonderful inven- 
tion which has revolutionised human intercourse and, 
to a great extent, annihilated space and time. It ori- 
ginated in the discovery made by Oersted, a Danish 
savcaitj that the effect of an electric current was to make 
a magnet swing round, in the endeavour to place itself 
at right angles to it. The conducting power of insu- 
lated copper wire is such that it practically makes no 
difference whether one of the wires connected with the 
pole of a battery is two feet or 2,000 miles in length, 
and the earth, being a conducting medium, supplies 
an equal extension from the other pole, so that a closed 
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1 
circuit may be established across the Atlaotie ■ 
as within the walls of a laboratory. 
icrefore, a magnetic needle is suspended at tbe 
n end, it will respond to every electrical current, 
any interruption, renewal, or reversal of that 
stablislied in England. The needle may thm 
to swing to the right or left, by forming cr 
; a current through the wire ; and it will return 
sition whenever the current is interrupted, and 
s movement whenever the current is renewed, 
t may be made to move like the arm of the oid- 
1 telegmph, or of a railway signal. It only 
to have a machine by which the operator can 
d interrupt currents rapidly, and a code by 
rtain movements of the nec-dle stand for certain 
'the alphabet, and you have the electric tel©- 
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of nature available for his purposes by transforming 
them backwards and forwards, now into one, now into 
another form of energy, as requh-ed for the result he 
wishes to attain. He wants mechanical power to pump 
water or drive a locomotive or steamboat : he gets it 
from the steam-engine, by transforming the energy of 
heat in coal, which came ages ago from the energy of 
chemical action produced by the sun's rays in the green 
leaves of growing plants. He wants to send messages 
in a few seconds across the Atlantic : he does it by 
transforming chemical energy into electricity in a vol- 
taic battery, sending its vibrations along a conducting 
wire, and converting it at the far end into mechanical 
power, making a magnetic needle turn on its axis 
and give signals. If, instead of sending a message, he 
wants to hold a conversation at a distance, he invents the 
telephone, by which sound- vibrations of air are trans- 
formed into vibrations of a disc, tlien into electric cur- 
rents, then into vibrations of a distant disc, and finally 
back again to spoken words. Or, if he wants light, he 
turns electricity into it by tipping the poles of his 
battery with carbon and bringing them close together. 

The latest inventions of electrical science — the dy- 
namo and the accumulator — afford remarkable instances 
of this convertibility of one primitive energy into diffe- 
rent forms. In the instance just quoted of obtaining 
light firom dectricity by the voltaic battery, the cost 
has hitherto proved an obstacle to its adoption. The 
electrical energy is all obtained from the transformation 
of the heat produced in the cells by the chemical action 
on the metal used, which is commonly zinc. Now, the 
heat of combination of zinc with oxygen is only about 
one-sixth of that of coal, while the cost of zinc is about 
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times as great. Theoretically, therefore, energy 

Ijurning zinc costs 120 times as much as tbat 
irning coal. Practically the difference is not 
■} great, for there is very little loss of energy in 

pry by the process of conversion, while the best 
gine cannot convert into work as much as 
Jier cent, of the heat energy in the coal consmnei 
ler making every allowance, the cost of enei^ 
Ic remains some twenty times as great as from 
Ithat unless some process is found for obtaining 
T zinc as a residual product, there is no prospect 

■form of electricity being generally available for 
■for mechanical power. 

■dynamo is an instrument invented for the roe- 
n generation of electricity by taking advantage 

Irinciple tbat electrical energy is produced by 
Bmagnets near coils of wire, or coils of wire near 
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on of cost and convenience, f6r you can only get dec- 
•icity enough either to light a fetreet or to drive an en- 
ine, by an original steam-engine or other motive power 
) work the dynamo, and a system of conducting wires 
) convey the electricity to the place where the light or 
ower is wanted. Where the motive power is supplied 
y nature, as in the case of tidal or river currents or 
aterfalls, it is quite possible that power may be ob- 
uned in this way to compete with that obtained directly 
X)m the steam-engine ; but there are as yet considerable 
ractical difficulties to be overcome in the transmission 
f any large amount of energy for long distances. 

To overcome some of these difficulties the accu- 
nulator has been invented, which affords yet another 
•emarkable instance of the transformation of energy, 
[t consists of two lead plates immersed in acidulated 
NOter. When a strong electrical current is sent through 
•Jie water, it decomposes it, the oxygen going to one 
ead plate and the hydrogen to the other. The oxygen 
ittacks the lead plate to which it goes, forming peroxide 
)f lead; while the hydrogen reduces any oxide in the other 
^late, producing pure lead, and leaving a film of surplus 
lydrogen on the surface. The charging current is then 
•eversed, so that the latter plate is now attacked and 
he former one reduced, when the current is again re- 
rersed. By continuing this process the surfaces of both 
ead plates become porous, so that they present a large 
;urface, and can therefore hold a great deal of peroxide of 
ead. The charging current being now broken, the oxy- 
gen which has been forcibly separated from the liquid 
leeks to recombine with hydrogen ; and if the two lead 
)lates are joined by a wire, this effort of the oxygen 
generates an electrical current in the opposite direction 
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ginal one, which is the current utilised. 

Ity is thus stored up in a portahle box, where it 

Kept till wanted, when it is drawn out by coa- 

I plates, and as a large amount of energy 

I accumulated the current which ia produced 

I a considerable time. 

Irtunately accumulators are bulky, hea^'7, and 
le, and nearly half the energy of the original 
; current is lost in obtaining the reversed or 
I current. They are therefore not as yet adapted 
ral use, though perfectly capable of supplying 
tht or motive power, for both which purposes 
te been successfully applied in special cases, 
■re both of electric power and electric lighting 
Ireduced entirely to a question of cost ; and 
It is hard to beat gas and the steam-engine, with 
|al, and air and water for nothing, it is possible 
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nate elements of universe— Bailt np by polarity — ^Experiment with 
oagnet — Chemical affinity — ^Atomio poles — Alkalies and acids — Quanti- 
"alenoe — Atomicity — Isomerism — Chemical stability — Thermo- 
ihemistiy — ^Definition of atoms — All matter built up by polar forces. 

IlLMOST fear that by this time some of my readers 
y think that I have seduced them under false preu 
ices to read long chapters of dry science, when tiiey 
d been led from the intro uction to anticipate discus- 
ns on the more immed'ately interesting topics of 
)rals, religions, and philosophies. My excuse must 
that these scientific subjects are really of extreme 
;erest in themselves and indispensable as a solid basis 
' the superstructure to be raised on them. How can 
attempt to show that the law of polarity extends to the 
)re complex problems of human thought and life, if I 
I in establishing its application to the simpler case of 
)rgaiiic force and matter? It must be recollected also 
it among the primitive polarities is that of author and 
tder. It is my part to endeavour to present the 
ding facts and laws of the material universe in such 
lin and popular language that the ordinary reader 
10 has neither time nor faculty for special studies may- 
prehend them clearly without excessive effort, or ex- 
iordinary intelligence. But it is the reader's part to 
pply a fair average amount of attention, and above all 
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interest in interesting matters. Cleverness 
osity are very much convertible terms, and the . 
lesposition is thrown away on the torpid mind J 
ws tlie marve!Iou3 universe in which he has I 
ilege to live, with the stupid apathy of the ] 
things as they come without caring to i 
I about them. I 

lie reader's part of the work I am not respon- j 
t for my own I am, and I proceed therefore W j 
luy own way, and with the best faculty that ii i 
summary of such of the fundamental facts J 
5 of nature as seem necessary for the work 1 I 
llertaken. ] 

the preceding chapters we are now able to 
that are the ultimate elements of the material 
L and it remains to show how they ai-e put to- 
; elements are ether, energy, and matter. 

medinm, 
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xry matter with all its qualities, which are the 
J used in building all the varied structures of the 
ic and inorganic worlds. Of these atoms some 
ty have never yet been divided, and therefore, 
iigh we may suspect that they are merely combina- 
or transformations of one original matter, we must 
►ntent for the present to consider them as elemen- 

In like manner we may suspect that matter is in 
y only another form of energy, and that the im- 
lon of solidity is given by the action of a repellent 
which is very energetic at short distances. If this 
established we might look forward to the generali- 
a that energy was the one reality of nature ; but for 
^resent it is a mere speculation, and we must be 
snt with over seventy elementary atoms as ultimate 

In any case this much is certain, that matter, 
energy, is indestructible. We have absolutely no 
rience of either of them being created or annihilated, 
more, we have no faculties to enable us even to 
3ive how something can be made out of nothing, 
all we know, or can ever know, about these pri- 
:e constituents of the universe is of their laws of 
ence, their evolutions and their transformations, 
linute as the atoms and molecules are, we must 
sive of them not as stationary and indissolubly 
ected, but rather as little solar systems in which 
[vino: atoms form the molecule, and revolvinor 
cules form the matter, held together as separate 
jms by their proper energies and motions, until 
I superior force intruding breaks up the system and 
its components free to form new combinations. 
Vhat is the principle which thus forms, un-forms, 
re-forms the various combinations of atomic and 

r 3 
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ir systems by which the world is bnilt np from 
itiient elements ? It is polarity. 
- began with the illustration of the magnet 
ing order and harmony into the confused mass 
filings, let me take this other illustration from 
e source. K we place an iron bar in contact 
e pole of a magnet, the bar becomes itself a i 
with opposite poles to tlie original one, so tliat 
site poles attract, the iron bar adheres to it. 
lump of nickel in contact with the further end 
lole of the iron bar, and the nickel also will 
netised and adhere. Let tlie lump of nickel be 
as the pole of the iron bar is able to support, 
p bring a lump of soft iron near this pole. It 
) the nickel and take the iron. This is exactly 
,0 those cases of chemical affinity in whicli a 
drops one of its factors and takes on another 
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have but slight affinity for each other. Like therefore 
attracts iinhke, as in all cases of polarity, and the 
greater the degree of unlikeness the stronger is the 
attraction. Thus, the radicals of all alkalies are electro- 
positive, and appear at the negative pole of a battery ; 
while those of acids are all electro-negative, and the 
higher each stands in its respective scale of polarity the 
more strongly does it show the peculiar qualities of acid 
or alkali and the more eagerly does it combine with its 
opposite. 

Acids and alkalies are, in fact, all members of the 
same class of compounds called hydrates^ because a 
single atom of hydrogen is a common feature in their 
composition. This atom is coupled with a single 
atom of oxygen, which may be conceived of as the 
central magnet holding the hydrogen atom at one pole, 
while at the other it holds either a single atom of 
some metallic element, such as potassium or sodium, 
or a group consisting of such an element together 
with atoms of oxygen, so constituted as to present 
a single pole to the attraction of the central oxygen 
atom. Thus, if K stands for kali or potassium, N for 
nitrogen, for oxygen, and H for hydrogen, we may 
have the compounds 

n — — K 
and 

The former is the molecule of potassic hydrate, which 
is the most caustic or strongest of alkalies ; the latter, 
that of nitric acid, the most corrosive or powerfiil of 
adds. These are the extremes of the series, of which 
there are many intermediate members, all being more or 
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line, that is caustic and turning litmus-paper 
en the third element is a simple metallic atota.; 
corrosive, and turning litmns-paper red, when 
compound radical of a group of metallic and 
atoms. This shows to what an extent whole 

- substances may have a general resemblance in 
nstitution, and yet differ most widely in their 

by the substitution of one element for another, 
e special qualities may be made to diminiah 
ly disappear by mixing the two opposite Bub- 
or, as it is called, neutralising an acid by an 
an alkali by an acid. Thus, if hydrochloric 
^1, be poured into a solution of sodic-hydrate, 

— H,the alkaline qualities of the latter diminiah 
ly disappear, the result of the neutral solntion 
ater, H — — H, and eodic-chloride, or com- 
, Na - CI. It is evident that this result has 
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pole, as in the case of electricity in an excited glass 
rod, and have to create for themselves the opposite 
pole, wliich is the indispensable condition of all pola- 
rity, by induction in another body. Thus, muriatic or 
liydrochloric acid is formed by the union of a single 
atom of chlorine, which is strongly negative, with 
a single atom of hydrogen, in which it appears to 
have induced a positive pole : though the combina- 
tion is not a very stable one, for if an element with a 
stronger positive pole of its own is presented to the 
chlorine, it drops the hydrogen, just as the magnet 
drops the nickel. Other atoms are multipolar, and 
seem as if made up of more than one magnet, or rather 
as if the atom had regular shape like a triangle, square, 
or pentagon, and each angle was a pole, thus enabling 
it to unite with three, four, five, or more atoms of other 
substances. Thus, one atom of nitrogen unites with 
three of hydrogen, one of carbon with four of hydrogen, 
and so on. Every substance has, therefore, what is 
called its * quantivalence,' or power of uniting with it a 
greater or less quantity of other atoms, and conversely 
that of replacing in combinations other atoms, or groups 
of atoms, the sum of whose quantivalence equals its 
own. Thus, one atom of carbon, which has four poles, 
combines with four atoms of hydrogen or chlorine, 
which is unipolar, but with only two of oxygen, 
which are bipolar ; while the oxygen atom combines 
with two of hydrogen, and that of chlorine with one 
atom only of hydrogen. The analogy between the 
single atomic and electrical poles on the one hand, and 
the dual and magnetic poles on the other, will be evi- 
dent if we consider what occurs if a pith-ball, electrified 
positively, is brought near a similar ball electrified nega- 



charge opposite to its own to 
nearest conductor, and thus crea 
second pole. Polarity, in fact, 
relations, or two poles, and clecti 
magnetic polarity in the fact tha 
poles are in the same body, while 
in separate bodies. 

For pith-balls read atoms, and 
tion of the univalent atoms like t 
sodium which act as single poles ; 
by the fact that such atoms are nev 
are always associated in a molecL 
other atom which forms the oppos 
cular system. Bivalent or magnetic 
hand, which have two poles, like tL 
zinc, may constitute a complete p 
found isolated, and form the class 
consist of single atoms. 

This conception of the polarity c 
understand the way in which the a] 
of substances existing in the worl 
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polarity. Thus, compounds may be built up of great 
and varied complexity, for the quality of any compound 
may be greatly altered by any one of the substitutions 
at any one of the poles. And the molecules, or small 
specimens of matter, may be thus built up into very 
complex aggregations of atoms, some single molecules 
containing more than a hundred atoms. Thus, car- 
bon has four poles, or is quadrivalent, and its atoms 
possess the power of combining among themselves to 
an almost indefinite extent and forming groups of great 
Btability. Thus, carbon radicals may be formed in very 
great number, each affording a nucleus upon which 
compound radicals may be built up, so that carbon has 
been aptly called the skeleton of almost all the varied 
compounds of the more complex forms of inorganic 
matter as well as the principal foundation of organic 
life. 

Nor is this all, for the qualities of substances de- 
pend not only on the qualities of their constituent ele- 
ments, but also on the manner in which these elements 
are grouped. Two substances may have exactly the 
same chemical composition and yet be very different. 
We may suppose that the same elements affect us dif- 
ferently according as they are grouped. Thus, the 
same bricks may be built up either into 9 cube or 
pyramid, which forms are extremely stable and can 
only be taken in pieces brick by brick ; or into a Gothic 
arch, which all tumbles to pieces if a single brick form- 
ing the keystone is displaced. As an instance of this, 
butyric acid, which gives the offensive odour to rancid 
butter, has exactly the same composition as acetic ether, 
which gives the flavour to a ripe apple. They consist 
of the same number of atoms of the same elements 
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n, hydrogen, and oxygen — united in the buba 
ons. This applies to a nnmber of substances, 
called Isomerism, or formation of difl'erent 
from the same parts. 

principle of polarity, therefore, ^ded by the 
rj conditions of quantivalence, atomicity, and 
m, gives the clue to the construction of the in(tt- 
orld out of some seventy elementary substances, 
ubstances thus formed, whether of molecules or 
mations of molecules, some are stable and some 
. As a rule the simpler combinations are die 
able, and instability increases with complexity, 
e diamond, which is merely a crystal of pure 
s very hard and indestructible; while dynamite, 
glycerine, whicli is a very complex compouDd, 
3 at a touch. 
stability of a substance depends partly on the 
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bums, there is a falling back from a substance unstable, 
on account of its affinity for the oxygen in the air, into 
the stable products, carbonic dioxide and water, and 
the heat evolved is the effect of this fall. 

As the tendency of all changes is towards stability 
we arrive at the following law, which is one of the 
most recent generalisations of modem chemistry : In 
all cases of chemical change the tendency is to those 
products whose formation will determine the greatest 
evolution of heat 

This, however, does not imply that the tendency 
may not be overcome and unstable products formed, for 
just as a weight may be lifted against the force of gravity, 
so may the chemical tendency be overcome by a suf- 
ficient energy acting against it. Heat is the principal 
means of supplying this energy, and by increasing it 
sufficiently not only are molecules drawn apart and most 
solids converted into fluids and finally into gases, but 
there is reason to believe that at extremely high tempera- 
tures, such as may prevail in the sun, all matter would be 
resolved into isolated or dissociated atoms. Thus, water 
at a temperature of 1,200® is resolved into a mixture 
of oxygen and hydrogen atoms no longer chemically 
united into water-molecules ; and iodine- vapour, which 
below 700® degrees consiflts of molecules of two atoms, 
above that temperature consists of single atoms only. 

The subject might be pursued further, but enough 
has been said for the present purpose to show that the 
universe consists of atoms which are endowed with po- 
larity, and that as diminished temperature allows these 
atoms to come closer together and form compounds, 
matter in all its forms is built up by the action of polar 
forces. 





CHAPTER VI. 

POLAHITT IN LIFB. 

' living and dead— Ealing and being eaten— Trace wMtorq^ 

•ition of prot'iiilaam— EssentiuJ qualities of life— Nutrition ali 
on —Motion— Re product! on— Spontaneous generation— Oigiiw 
ndB— Polar conUitiona of life, 

rY having been established as the universal lair 
inor^'anic world, we have now to pass to the 
or world of life. At first sight there seems to 
at gulf fixed between the living and the dead 
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each Tvhat may be called strictly individual amoebaB, 
fonning separate units of the animated creation as much 
as the man and the bear. But if the two happen to 
come in contact, what happens ? The two slimy masses 
involve one another and coalesce, and the resultinor 
amoeba swims away merrily as two gentlemen rolled 
into one. 

Now in his case what became of their individual- 
ities: did amoeba A eat amoeba B, or vice versa, and 
is the resulting amoeba a survival of A or of B, or of 
both or neither of them? And what becomes of the 
antithesis of * eating or being eaten ' which was so clear 
and distinct in the highly specialised forms of life, and is 
so evanescent in the simpler forms? This illustration 
may serve to teach us how necessary it is to trace things 
up to their origins, before expressing too trenchant and 
confident opinions as to their nature and relations. 

In the case of the organic and inorganic worlds the 
proper course obviously is, not to draw conclusions from 
extreme and highly specialised instances, but to follow 
life downwards to its simplest and most primitive form, 
and matter upwards to the form Tf liich approaches most 
nearly to this form of life. Following matter upwards, 
we find a regular progression from the simple to the 
complex. Take the diamond, which is one of the 
simplest of substances, being merely the cr}^stallised 
form of a single ultimate element, carbon. It is ex- 
tremely hard and extremely stable. Ascending to 
compounds of two, three, or more elements, we get 
substances which are more complex and less stable ; 
and at last we arrive at combinations which involve 
many elements and are extremely complex. Among 
these latter substances are some, called colloids, which 
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er solid, like crystals, nor fluid, like liquids, but 
ermediate state, like jelly or the white of an egg, 
the molecules have great mobility and are at 
arable distance apart, so that water can pene- 
ir mass. These colloids are for the most part 
aplicated compounds of various elements based 
cleus of carbon, which, from its atom having 
as with strong mutual attractions, is eminently 
for forming what may be called the inner 
of these complex combinations. Colloids of 
ription form the last stage of the ascending Ime 
rganic matter to organic life, 
let us trace life downwards towards matter, 
a constant succession from the more to the lea 
and differentiated: from man, through maramab, 
fishes, and a long chain of more simple forms, 
its end we come to the two last links, wMch 
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w material out of which all the varied striictures of 
e world of life are built up. Plants and animals, 
•nes, muscles, and organs of sense, are all composed 
modified cells, hardened, flattened, or otherwise 
tered, as the case may require. If we trace life up 

its origin in the individual instead of in the species, 
e arrive at the same result. All plants and animals, 
hether of the lowest or highest forms, fish, reptile, 
jd, mammal, man, begin their individual existence as 

speck of protoplasm, passing into a nucleated cell, 
hich contains in it the whole principle of its subse- 
aent evolution into the mature and completed form. 

Protoplasm is, therefore, evidently the nearest ap- 
roach of life to matter; and if life ever originated 
•cm atomic and molecular combinations, it was in this 
>rm. To suppose that any more complex form of life, 
owever humble, could originate from chemical com- 
binations, would be a violation of the law of evolution, 
p^hich shows a uniform development from the simple 
o the complex, and never a sudden jump passing at a 
K)und over intermediate grades. To understand life, 
herefore, we must understand protoplasm ; for proto- 
>lasm, closely as it approximates to colloid matter, is 
thoroughly alive. A whole family, the Monera, consist 
simply of a living globule of jelly, which has not even 
^gun to be differentiated. Every molecule, as in a 
^ystal, is of homogeneous chemical composition and an 
'pitome of the whole mass. There are no special parts, 
^0 organs told off for particular functions, and yet all 
^e-ftinctions — nutrition, reproduction, sensation, and 
liovement — are performed, but each by the whole body. 
*he jelly-speck becomes a mouth to swallow, and 
'^iniing inside out, a stomach to digest. It shoots out 
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I of jelly to move and feel with, and prcsendjj 
I them. I 

these attributes it ie impossible to deny t»1 
the full attributes of life, or to doubt tbot,] 
atom in the material world, it 13 the primary 
f organic or living existence. Given the atoai, 
I trace up, Btep by step, the whole evolution of 
1 80 given the protoplasm, we can trace up the 
, of life by progressive stages to its highest 
[nent — man. To understand life, therefore, wB' 

1 by trying to understand protoplasm, 
lit is protoplasm? In its siibstance it is a ni- 
lis carbon compound, differing only from other 
Jcompoimds of the albuminous family of colloid 
■ extremely complex composition of its atona 
pts of five elements, and its average composition 
ihemists to be 52*55 per cent, carbon, 21-23 
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protoplasm seems to differ only from a whole group 
of similar compounds of the type of glycerine, by the 
greater complexity and mobility of its molecules, it has 
developed the new and peculiar element which is called 
life. Life in its essence is manifested by thie faculties 
of nutrition, sensation, movement, and reproduction. 

As regards nutrition there is this essential difference 
between living and non-living matter. The latter, if it 
feeds and grows at all, does so only by taking on fresh 
molecules of its own substance on its outer surface, as 
Lq the case of a small nucleus-crystal of ice in freezing 
water. If it feeds on foreign matter and throughout its 
mass, it does so only in the way of chemical combina- 
tion, forming a new product. Living matter, op the 
other hand, feeds internally, and works up foreign (sub- 
stances, by the process we call digestion, into molecules 
like its own, which it assimilates, rejecting as waste 
any surplus or foreign matter which it cannot incor- 
porate. It thus grows and decays as assimilation or 
waste preponderates, remaining always itself. The dis- 
tinction will be clear if we consider what happens when 
water rusts iron. In a certain sense the iron may be 
said to eat the oxygen, reject the hydrogen, and grow, or 
increase in weight by what it feeds on ; but the result 
b not a bigger piece of iron, but a new substance, rust, 
or oxide of iron. That living matter should feed in- 
ternally is not so wonderful, for its semi-fluid condition 
may well enable foreign molecules to penetrate its mass 
and come in contact with its own interior molecules ; 
but it is an experience diiFerent from anything known 
in the inorgamc world that it should be able to manu- 
factiire moIecuJes of protoplasm like its own out of 
these foreign molecules, and thus grow by assimilation. 

G 
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anccj when amabje, bacteria, and other low 
as live and multiply in chemical solutions 
jntaln no protoplasm, but only inorganic corn- 
containing the requisite atoms for making pro- 
or when a plant not only chemically decomposes 
dioxide, exhaling the oxygen and depositing 
on in its stem and leaves, but also from this 
er elements drawn from the soil or air mana- 
the living protoplasm ivhich courses through 
aels, the result is that life has manufactured life 
on-livLng materials. 

e take sensation, this, in its last analysis, is 
or molecular motion, induced in a body by 
n of its environment. Here there is a certain 
between living and non-living matter, for tte 
oea respond to changes in the surrounding 
nent, as in the case of heat, electricity, and 
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Tlie case of sensation includes that of motion, which 
after all only sensation applied in the liberation of 
lergy of position which has by some chemical process 
ecome stored up, either in the living mass, or in some 
pecial organ of it, such as muscle. Iron, for instance, 
lOves when it expands by heat or is attracted by a 
lagnet ; but it moves, like the planets, by fixed and 
alculable laws : while living matter moves, as might be 
xpected from the variable character of its sensation, in 
. maimer which often cannot be calculated. There are 
ases, however, of reflex or involuntary motion, where, 
ven in the highest living organisms, sensation and 
notion seem to follow change of environment, in a 
ixed and invariable sequence, as in shrinking from 
)ain, touching or galvanising a nerve ; and it may be 
liat the apparent spontaneousness and variability of 
iving motion is only the result of the almost infinitely 
greater complexity and mobility of the elements of 
iving matter. 

Reproduction remains, which is the faculty most 
characteristic of life, and which distinguishes most 
jharply the organic from the inorganic world. In the 
norganic there is no known process by which dead 
natter reproduces itself, as the cell does when it con- 
tacts in the middle and splits up into two cells, 
Tvhich in their turn propagate an endless number of 
rimilar cells, increasing in geometrical progression until 
iiey supply the raw material from which all the count- 
ess varieties of living organisms are built up, which, in 
lieir turn, repeat the process and reproduce themselves 
n oflTspring. This is the real mystery of life ; we can 
tartly see or suspect how its other faculties might arise 
xom an extension of the known qualities and laws of 

o2 
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md of energy ; but we can discern no analogy 
the non. rep reductive nitrogenous carbon com- 
^hich makes so near an approach to protoplasm 
bemical composition, and the reproductive pro- 
, which i fertile, increases and multiplies, and 
fies the earth. Can the gap be bridged over: 
toplasm be manufactured out of chemical elt 
It is done every day by plants which mate 
ism out of inorganic elements, and by the lowest 
■ life which live and multiply in chemical boIu- 
It is done also in the life-history of all indi- 
whose pi-imitive cell or ovum makes thoosands 
ons of other cells, each containing within its 
g membrane as much protoplasm as there was 
nit from which they staried. But in all these 
8 there was the living principle to start with, 
in the primitive speck of protoplasm, fi-om 
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ppear in infusions contained in vessels which had 
een hermetically sealed, after being subjected to this, 
>r even a higher degree of heat. But subsequent and 
Qore careful experiments have shown that the germs 
)r spores of bacteria and other animalculaB, which are 
generally floating in the air, can, when dry, withstand a 
greater degree of heat, and that when the experiments 
ire made in optically pure air no life ever appears and 
the infusions never putrefy. On questions of this sort 
all who are not themselves expert experimentalists 
must be guided by authority, and we may be content 
to accept the dictum of Huxley that biogenesis, or all 
life from previous life, was * victorious along the whole 
line/ But in doing so we must accept Huxley's cau- 
tion, * that with organic chemistry, molecular physics, 
and physiology yet in their infancy, and every day 
making prodigious strides, it would be the height of 
presumption for any man to say that the conditions 
under which matter assumes the qualities called vital, 
may not some day be artificially brought together/ 

And further, * that as a matter not of proof but of 
probability, if it were given me to look beyond the 
abyss of geologically recorded lime, to the still more 
remote period when the earth was passing through 
chemical and physical conditions which it can never see 
again, I should expect to be a witness of the evolution of 
living protoplasms from non-living matter/ Such is 
the cautious candour with which scientific men approach 
problems upon which theologians dogmatise with the 
unerring intrepidity of ignorance. 

In the meantime what may be said as to Huxley^s 
reservations is this : A considerable step has been 
made in the direction indicated, by the success of recent 
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y lu forming artificially what are calleil or- 
mpounds, that is, substances which were pre- 
known only as products of animal or vegetable 
18. Urea, for instance, the base of uric acid, with 
3 many are unfortunately familiar in the form 

indigotine, the principle of the blue colounDg 
fthe indigo plant ; and alizarine, that of madder; 
ow produced artificially, and have even become 
lit articles of commerce. If chemists can make 
gotine, which the growing plant elaborates at 
. time as it elaborates protoplasm, may we not 
lie day to make the latter as well as the former 
' Now organic compounds of this class are 
rmed artificially every day, and it is said that 

have already succeeded in producing sevenJ 
8. But even if this expectation is never ful- 
e may fall back on Huxley's second reservation 



POLARITY IN UFE. 87 

I first protoplasm must be extremely ancient, for the 
aains of sea- weeds are found in the oldest strata, and 
jetation of any sort implies the manufacture of proto- 
ism from inorganic matter. 

The passage fi*om the organic into the inorganic 
)rld is best traced by following the line of Pasteur's 
searches on ferments. How does the world escape 
ting choked up by the accumulation of dead organic 
atter throughout innumerable ages ? By what are 
lied ferments, inducing processes of fermentation and 
itrefaction, by which the course of life is reversed, and 
16 organic elements are taken to pieces and restored to 
le inorganic world. Pasteur proved, in opposition to the 
leories of Liebig and other older chemists, that this was 
ot done directly by the oxygen of the air, but through 
le intermediate agency of living microbes, whose spores, 
oating in the air, took up their abode and multiplied 
herever they found an appropriate habitation. Given 
a air purified fi^om germs, or a temperature low enough 
) prevent them from germinating, and putrescible 
ibstances would keep sweet for ever. The practical 
^alisation of this is seen in the enormous commerce in 
mned meats and finiits, and in the imports of frozen 
gef and mutton, causing a fall of rents and much 
kmentation among British landlords and farmers. 

But then the question was asked. How are your 
licroscopic organisms disposed of ? What are the 
aments of your ferments ? For even microscopic 
acteria and vibrios would, in time, choke up the world 
y their residue if not got rid of. Pasteur answered that 
le ferments are destroyed by a new series of organisms 
-aerobes — ^living in the air, and these by other aerobes 
1 succession until the ultimate products are oxidised. 
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ine life that has abandoned it is 
other forms. In the superficial 
air, the germs of the infinitely lit 
multiply. The carbon, hydroge 
oro^anic matter are transformed b 
and under the vital activity of th< 
acid, the vapour of water, and an 
tion continues as long as organi 
present together. At the same tii 
bustion is going on, fermentation 
performing their work in the m 
means of the developed germs of 
which, note, do not need oxygei 
oxygen causes to perish. Gradual 
destruction are at last accomplish^ 
of latent fermentation and slow coi 
This seems a complete demonsi 
of the organic into the inorganic ^ 
analysis, or taking the puzzle to pic 
way of synthesis, or putting it 1 
approach yet made has been in the 
organic compounds «l»'^"'^ — ^ 
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5r, on the one hand, that the problem has been solved 
that life has ever been made in a laboratory ; or, 
he other hand, that there is any such great gulf fixed 
reen the organic and the inorganic, that we can 
me a break requiring secondary supernatural inter 
ice to surmount it, and ignore the good old maxim 
* Natura nihil fadt per saltum.' Positive proof is 
ting, but the probabilities point here, as they do 
ywhere else throughout the universe, to the truth 
hie theory of * original impress ' as opposed to that 
secondary interference.' 

It remains to show how the fundamental law of 
irity aflPects the more complex relations of life and 
bs various combinations. And here it is important 
)ear in mind that as the fiictors of the problem be- 
le more intricate and complex, so also do the laws 
ch regulate their existence and action. Polarity is 
longer a simple question of attraction and repulsion 
he two ends of a magnet or at the opposite poles of 
atom. It appears rather as a general law under 
ch as the simple and absolute becomes differentiated 
evolution into the complex and manifold, it does so 
er the condition of developiug contrasts. For every 
f there is a mirms^ for every like an unlike ; one can- 
exist without the other ; and, although apparently 
igonistic, harmonious order is only possible by their 
xistence and mutual balance. 

This is so important that it may be well to make the 
clearer by an illustration. The earth revolves round 
smi in its annual orbit under the influence of two 
es : the centripetal, or force of gravity tending to 
V it towards the sun ; and the centrifugal, tending to 
ce it dart away into infinite space. During half the 
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centi'ipetiil seems to be gaining ground on tha 
al, and the earth is approacLing nearer to the 
this continued it would revolve ever nearer and 
into it J but the centrifugal force is gradually 
r its strength from the increased velocity of 
, until it first equals the centripetal, and finally 
it, and for the remaining half of the orbit it is 
y gaining ground. If this went on, the earth 
r off into the chilly regions of outer space ; 
lentripetal force in its turn regains the ascen- 
□d thus b}' the balance of the two forces our 
sscribes the beautiful ellipse, its barmonioua 
habitable globe ; while comets in which one 
ler force undidy preponderates for long periods 
afely drawn into fiery proximity to the stin, 
:areering through regions void of heat. 
are this passage from Herbert Spencer : * Am 
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point at which it began, viz. the origin of life, we have 
to show how the law of polarity prevails in the organic 
as well as in the inorganic world. In the first place 
the material to which all life is attached, from the 
speck of protoplasm to the brain of man, is strictly 
a chemical product of atoms and molecules bound 
together by the same polar laws as those of inorganic 
matter. 

In like maimer all the essential processes by which 
life lives, moves, and has its being, are equally mecha- 
nical and chemical. If the brain, receiving a telegram 
from without through the optic nerve, sends a reply 
along another nerve which liberates energy stored up 
in a muscle and "produces motion, the messages are 
received and transmitted like those sent by a voltaic 
battery along the wires of a telegraph, and the energy 
is stored up by the slow combustion of food in oxygen, 
just as that of the steam-engine is produced by the 
combustion of coal. All this is mechanical, inorganic, 
and therefore polar. 

But when we come to the conditions of life proper, 
we find the influence of polarity mainly in this : that as 
it develops from simpler into more complex forms, it 
does so under the law of developing contrasts or op- 
posite polarities, which are necessary complements of 
each other's existence. Thus, as we ascend in the scale 
of life, we find two primitive polarities developed : tbat 
of plant and animal, and that of male and female. 





CHAPTER VII. 

IMITIVE POLARITIES— PLA XT AND AXliUL. 

developed life— Planta prnducerB, animals conainiKJi— Diff* 

—Fungi — Lichens — Insectivorous plants — Geological loccenioB 
ary period, Algie and Ferns— SecooUaty period, Gjmnoipenii* 
iry and recent, Angioaponna —Monocotyledons and Diootyl* 
'arallel evolutioa of animal life — Primary, protista, molluia, 
— SBcondary, repUlea— Tertiary and recent, mitmiaala. 

s or plants ? Judging by first impressions, 
can be more distinct. Xo one, wbether kU 
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3 structure from the air, by breathing in through its 
aves the carbonic dioxide present in the atmosphere, 
3composing it, fixing the carbon in its roots, stem, 
id branches, and exhaling the oxygen. The animal 
cactly reverses the process, inhaling the oxygen of 
le air, combining it with the carbon of its food, and 
thaling carbonic dioxide. Thus, a complete polarity 
established, as we see in the aquarium, where plant 
id animal life balance each other, and the opposites 
ve and thrive, where the existence of either would be 
ipossible without the other. 

Sharp, however, as the contrast appears to be in 
le more specialised and developed specimens of the 
fo worlds, we have here another instance of the diffi- 
dty of trusting to first impressions, and have to 
odify our conceptions greatly, if we trace animal and 
jgetable life up to their simplest forms and earliest 
igins. In the first place, each individual vegetable or 
limal begins its existence from a simple piece of pure 
rotoplasm. This develops in the same way into a 
acleated cell, by whose repeated subdivision the raw 
laterial is provided for both structures alike. The 
lief difference at this early stage is that the animal 
ills remain soft and naked, while those of vegetables 
jcrete a comparatively solid cell-wall, which makes 
lem less mobile and plastic. This gives greater 
gidity to the frame and tissues of the plant, and 
revents the development of the finer organs of sensa- 
on and other vital processes, which characterise the 
Qimal. But this is a difference of development only, 
ad the origination of the future life from the speck ol 
rotoplasm is the same in both worlds. 

If, instead of looking at the origin of individuals, we 
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:k the various forms of animal and vegetaUe 
1 tbe more complex to the simpler forms, we 
. distinctions between the two disappearing, 
last we arrive at a vanishing point where it is 
le to say whether the organism b an ^tnimtil or 

rhole family, comprising sponges, corals, and 
1, are called Zoophytes, or plant- animals, from 
culty of assigning them to one kingdom or 
r. On the whole they rather more resemble 
and are generally classed with them, though 
; many of tlieir most essential qualities, smi in 
en bear a close resemblance to plants. Bnt 
e descend a step lower in the scale of existence 
to a large family — the Protista — of which it is 
jle to say that they are either plants or animals. 
scientific observers have classed them sometima 
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Cadioloria, or many-chambered shells, forming the com- 
plicated and elegant mansion with many rooms and 
passages, of the formless, slimy mass which constitutes 
the living organism. Chalk also, and the chalk-like 
formation which is accumulating at the bottom of deep 
oceanB, are the results of the long-continued fall of the 
microscopic snowdrift of shells of the Globigenera and 
other protistic forms swimming in the sea ; and in a 
higher stage of development the skeletons of corals, one 
of the family of Zoophytes or plant-animals, form the 
coral reefs and islands so numerous in the Pacific and 
TTifliRTi Oceans, and are the basis of the vast masses of 
coralline limestone deposited in the coal era and other 
past geological periods. 

As development proceeds the distinction between 
plants and animals becomes more apparent, though even 
here the simplest and earliest forms often show signs of 
a common origin by interchanging some of the fun- 
damental attributes of the two kingdoms. Thus, the 
essential condition of plant existence is to live on in- 
organic food, which they manufacture into protoplasm, 
by working up simple combinations into others more 
complicated. Their diet consists of water, carbonic 
dioxide, and ammonia ; they take in carbonic dioxide 
and give out oxygen, while animals do exactly the 
reverse. But the fungi live, like animals, upon organic 
food consisting of complicated combinations of carbon, 
which they assimilate ; and, like animals, they inhale 
oxygen and give out carbonic dioxide. 

Lichens afford a very curious instance of the asso- 
ciation of vegetable and animal functions in the same 
plant. They are really formed of two distinct organ- 
isms : a body which is a low form of Alga or sea-weed. 
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arnsitic form of fungus, ivhich lixes upon it 
ner has a plant life, living on inorganic matter 
ling the green cells, or chlorophyll, which are 
itial property of plants, enabling them under tk 
' the sun's rays to decompose carbonic dioxide ; 
e parasite lives lil;e an animal on the formed 
sm of the parent stem, forming threads oi 
ss cells which env lop and interlace with the 

lichen of which they constitute the principal 

in a tree overgrown with ivy. 
1 in existing and highly developed plants we 
e curious instances of reversion towards animal 
rtain plants, for histance, like tlie Diontea or 
ly-trap, finding it difficult to obtain the re- 
apply of nitrogenous food in a fluid state from 

or marshy soil in which they grow, have 

a habit of supplying the deficiency by taking | 
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and it is only when they happen to have secreted shells 
or skeletons that we have a chance of identifying them. 
Still we have a sufficient number of remains in the differ- 
ent geological strata to enable us to trace de\ elopment. 
Thus, in the vegetable world, in the earliest strata, the 
Laurentian, Cambrian, and Silurian, forming the prim- 
ordial period, which forms a thickness of some 70,000 
feet of the earth's crust — or more than that of the whole 
of the subsequent strata. Primary, Secondary, Tertiary, 
and Quaternary, taken together — we find only vege- 
table remains of the lowest group of plants, that of the 
Tangles or Algae, which live in water. Forests of these 
sea- weeds, like those of the Aleutian Islands, in some of 
which single tangles stream to the length of sixty feet, 
and floating masses, like those of the Sargasso Sea, 
appear to have constituted the sole vegetation of these 
primaeval periods. 

The Primary epoch, wxiich comes next, comprises 
the Devonian or Old Red Sandstone, the Carboniferous 
or Coal system, and the Permian, the average thickness 
of the three together amounting to about 42,000 feet. 
In these the family of Ferns predominates, the remains 
of which constitute the bulk of the large strata of coal, 
forming in modem times our great resource for obtain- 
ing the energy which, in a transformed shape, does so 
much of our work. Pines begin to appear, though 
sparingly, in this epoch. 

The Secondary epoch comprises the Triassic, the 
Jurassic, and the Cretaceous or Chalk formation, the 
average thickness of the three amounting to about 
15,000 feet. In this era a higher species of vegetation 
predominates, that of the Gymnosperms, or plants having 
naked seeds, of which the pines, or Conifene, and the 

H 
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ms, or Cycadece, are the two principal classes. 
tbe case of the former epoch, traces of the 
hing higher organisation in the form of leaf- 
trees began to appear towards its close. 
Tertiary period extends from the end of the Chalk 
commencement of the Quaternary or modem 
It is divided into the Eocene or older, the ilio- 
middle, and the Pliocene or newest Tertiaiy 
though the division is somewhat arbitrary, de- 
' on the number of existing species, mostly of sbell- 
ich have been found in each. The average tliick- 
the three together is about 3,000 feet. In this 
on a still higher class of vegetation of the hum 
-i that now existing, which made its first appear- 
the Chalk period, has become predominant. It 
of Angiosperms, or plants with covered seeds, 
leafy forests of true trees. This group is 
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time of the more complex and perfect from the simple 
and primitive. 

K we turn to the same geological record to trace the 
development of animal life, we find it running a parallel 
comrse with that of plants. The earliest known fossil, 
the Eczoon Canadiense, fix)m the Lower Laurentian, is 
that of the chambered shell of a protista of the class 
of Rhizopods, whose soft body consists of mere proto- 
plasm which has not yet difierentiated into cells. As 
we ascend the scale of the primordial era, traces of 
marine life of the lower organisms begin to appear, until 
in the Silurian they become very abundant, consisting 
however mainly of moUusca and Crustacea, and in the 
Upper Silurian we find the first traces of fishes. 

In the Primary era the Devonian and Permian 
formations are characterised by a great abundance of 
fishes, of the antique type, which has no true bony 
skeleton, but is clothed in an armour of enamelled scales, 
and whose tail, instead of being bi-lobed or forked, has 
one lobe only — a type of which the sturgeon and gar- 
pike are the nearest surviving representatives. In the 
Coal formation are found the first remains of land 
animals in the form of insects and a scorpion, and a few 
traces of vertebrate amphibious animals and reptiles ; 
while higher up in the Permian are found a few more 
highly developed reptiles, some of which approximate to 
the existing crocodile. Still fishes greatly predominate, 
80 that the whole Primary period may be called the age 
of fishes, as truly as, looking at its flora, it may be called 
the age of ferns. 

In the Secondary period reptiles predominate, and 
are developed into a great variety of strange and co- 
lossal forms. The first birds appear, being obviously 

tf 2 
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J from some of the forms of fljTng lizards, and 
uany reptilian characters. Mammals also put in 
eble appearance, in the form of small, marsupial, 
irons creatures. 

le Tertiary period the class of roammala greatly 
nates over all other vertebrate animals, and 

see the principal types slowly developing and 
iating into those at present existing. The 
;ype appears plainly in the middle iliocene, in 
I of a large anthropoid ape, the Dryopitbecus, 
doubted human remains are found m the 
ig of the Quaternary, if not, as many disdn- 

geologists believe, in the Pliocene and even m 
:ene ages. ( 
far, therefore, there seems to be a complete 
sm between the evolution of animal and 
e life from the earliest to the latest, and from 
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Bation of animal life. Plants, on the other hand, could 
not exist without a supply of the cai'bonic dioxide, 
which is their principal food, and which animals are 
continually pouring into the air from the combustion of 
their carbonised food in oxygen, which supplies them 
with heat and energy. Thus nature is one huge 
aquarium, in which animal and vegetable life balance 
each other by their contrasted and supplemental action, 
and, as in the inorganic world, harmonious existence 
becomes possible by this due balance of opposing factors. 
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nd female created He them.' At first eight 
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world, is only a later edition, revised according to mono- 
theistic ideas, of the far older Chaldean legend which 
describes the creation of Cosmos out of Chaos by the 
co-operation of great gods, male and female. Even 
in later and more advanced religions, traces of this in- 
eradicable tendency to assume difference of sex as the 
indispensable condition of the creation of new existence 
are found to linger and crop up in cases where they 
are altogether inapplicable. Thus, in the orthodox 
Christian creed we are taught to repeat ' begotten, not 
made/ a phrase which is absolute nonsense, or non- 
sense — ^that is, an instance of using words like counter- 
feit notes, which have no solid value of an idea behind 
them. For * begotten ' is a very definite term, which 
implies the conjunction of two opposite sexes to pro- 
duce a new individual. Unless two deities are assumed 
of different sexes the statement has no possible mean- 
ing. It is a curious instance of atavism, or the way in 
which the qualities and ideas of remote ancestors some- 
times crop up in their posterity. 

Science, however, makes sad havoc with this im- 
pression of sexual generation being the original and 
only mode of reproduction, and the microscope and 
dissecting knife of the naturalist introduce us to new 
and altogether unsuspected worlds of life. By far the 
larger proportion of living forms, in number at any rate, 
if not in size, have come into existence without the aid 
of sexual propagation. When we begin at the begin- 
ning, or with those Monera which are simple specks of 
homogeneous protoplasm, we find them multiplying by 
self-division. Amoeba A, when it outgrows its natural 
size, contracts in the middle and splits into two Amcebse, 
B and C, which are exactly like one another and like 





A MODERN Z0E0A8TRIAN. 

inal A. In fact B contains one half of its 
\., and C the other half. They each grew to 
jf the original A, and then repeat die process of 
and duplicating themselves. 
next earliest stage in the evolution of living 
:he nucleated cell, does exactly the same thing, 
■leus splits into two, each of which becomes & 
leus for the protoplasmic matter of the original 
either multiply within it, or biti-st the old cell- 
become two new cells resembUng the first. 
next stage in advance is that of propagation by 
• buds, in which the organism does not divide 
1 equal parts, but a small portion of it swells 
i surface, and finally parts company and starts 
parate existence which grows to the size of 
■ut by its inherent faculty of manufacturing 
■toplasm from surrounding inorganic materials. 
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fterwards multiply by division until they form a many- 
elled organism, which has the hereditary qualities of 
he original one. This is the general form of propaga- 
ion of the lower plants, such as algaa, mosses, and 
ems, and also of a number of the lower forms of 
mimal-like microscopic organisms, such as bacteria, 
y^hose spores, floating in the air in enormous quanti- 
ies, and multiplying when they find a fit soil with 
ststonishing rapidity, in a few days devastate the potato 
:arop of a whole district or bring about an epidemic of 
scarlet-fever or cholera. They have their use however in 
creation, and their action is beneficent as well as the 
reverse, for they are the principal cause of putrefaction, 
the process by which the dead organic matter, which, if 
Qot removed, would choke up the world, is resolved into 
the inorganic elements from which it sprang, and ren- 
iered available for fi:*esh combinations. 

We are now at the threshold of that system of 
sexual propagation which has become the rule in all 
the higher families of animals and in many plants. It 
may be conceived as originating in the amalgamation of 
some germ-cell or spore with the original cell which was 
Etbout to develop into a germ-bud within the body of 
some individual, and by the imion of the two producing a 
aew and more vigorous originatinor cell which modified 
the course of development of the germ-bud and of its re- 
sulting organism. This organism, having advantages in 
the struggle for life, established itself permanently with 
ever new developments in the same direction, which 
would be fixed and extended in its descendants by here- 
iity, and special organs developed to meet the altered 
conditions. Thus at length the distinction would be 
firmly established of a female organ or ovary containing 
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or primitive cell from which the new being 
e developed, and a m;de organ supplying the 
; spore or cell, which was necessary to start ■ 
in the evolutionary process by which it de- 
nto the germ of an offspring combining quali- 
le two parents. This is confirmed by a study 
rology, which shows that in the human and 
nimal species the distinction of sex is not 
i until a considerable progress has been made 
rowth of the embryo. It is only however in 
F^r and more specialised families that we find 
e of propagation by two distinct individuals of 
sexes firmly established. In the great major- 
nts, and in some of the lower famihes of animals 
tance, snails and earth-worms — the male and 
gans are developed within the same being, and 
n'hat is called hermaphrodites. Thus, in most 
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he universal rule, and it produces a polarity or contrast 
vhicli becomes ever more conspicuous as we rise in the 
icale of creation, until it attains its highest development 
n the highest stage hitherto reached, that of civilised 
nan and woman. Both physical and mental character- 
^ticB depend mainly on the fact that the ovary or egg- 
producing organ is developed in the female, and thus 
the whole work of reproduction is thrown on her. To 
perform this a large portion of the vital energy is 
required, which in the male is available for larger and 
more prolonged growth of organs, such as the brain, 
stature, and limbs, by which a more powerful grasp is 
attained of the outward environment. In other words, 
the female comes sooner to maturity and is weaker than 
the male. She is also animated by a much stronger 
love for the offspring, which is part of her own body, 
during the period of infancy ; and thus, in addition to 
the physical attributes, such as lacteal glands and larger 
breasts, she inherits qualities of softness, amiability, and 
devotion, which fit her for the office of nurse. Her 
physical weakness, again, has made her, for untold 
ages, and even now in aU the less advanced communities, 
and too often even in the most advanced, the slave of 
the stronger male. She has thus inherited many of 
the mental qualities which are essential to such a state : 
the desire to propitiate by pleasing and making herself 
attractive; the g^itleness and submissiveness which 
shrink from a contest of brute force in which she is sure 
to be defeated; the clinging to a stronger nature for 
support, which in extreme cases leads to blind admira- 
tion of power and the spaniel-like attachment to a 
master whether deserving of it or not. As civilisa- 
tion however advances, and as intellectual and moral 
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gain ascemlency over brute strength and am- 
nets, the conflition of woman improves, and it 
ore and more to be recognised that she is not 
be man's slave or plaything, but has her own 
ty and character, which, if in some respects 
are in others better than those of the male 
reation. Tennyson, the great poet of modem 
who suras up so many of the ideas and tenden- 
e age in concise and vigorous verse, writes :— 

For woman is not undeveloped man. 

Nor yet man's opposite. 

asite, yet different, so that the one supple- 
lat is wanting to the other, and the harmonious 
the two makes ideal perfection. It is the 
European cinlisation to have done so mach 
p this idea of the equality of the sexes, and to 
e so far towards emancipating the weaker half 
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rule to live as the sparrows do, taking no thought for 
the morrow, the verdict of fact is in favour of foresight 
and fingality. Herbert Spencer has stated this polarity 
very strongly as that of the religion of amity and the 
religion of enmity ; but I think he states the case too 
adversely for the latter, for the qualities which make 
men and nations good fighters and victorious in the 
struggle for existence, are in their way just as essential 
as the gentler virtues, and both alike become defects 
when pushed to the * falsehood of extremes.' Christi- 
anity, therefore, whatever may become of its dogmas, 
ought always to be regarded with affection and respect 
for the humanising effect it has produced, especially in 
improving the condition of the female half of creation. 

This improvement in the condition of women has 
brought about a corresponding improvement in the* 
male sex, for the polarity between the two has come 
to be the most inthnate and far-reaching influence of 
modem life. Take the literature of the novel and play, 
which aim at holding up the mirror to human nature- 
and contemporary manners, and you will find that they 
nearly all turn upon love. The word * immorality ' 
has come to signify the one particular breach of the- 
laws of morality which arises from the relations of the- 
sexes. 

In providing for the birth of nearly equal numbers 
of each sex, nature clearly establishes monogamy, or 
union of single pairs, as the condition of things most 
in accordance with natural laws. The family also, the 
first germ of civilisation, is impossible, or can only 
exist in a very imperfect and half-developed state, 
without this permanent union of a single husband and' 
wife. Violations of this law lead to such disastrous- 
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nces to individnals, and are bo deteriorating to 
that they are properly considered as the 'im. 
' par excellence, and condemned by all right- 
opinion. And yet to observe this law is a 

lesson in self-control for a great part of the 
esson of the utmost value, for it is a virtue 

at the root of all other ^Hrtues. And it is i 
tnd becomes habitual and easy by practice, for ' 
the muscles of the ballet-dancer's leg or black- 
arm acquire strength and elasticity by use, so 
ner fibres of the brain improve by exercise and 
soft and flabby by disuse, so that effort in the 
ase is a pleasure and in the latter a pain. For 
son chaste nations are generally strong acd 
ng nations ; dissolute Imperial Rome went 
efore the Goths and Germans, and polygamous 
perishes of dry rot in the midst of the progress 
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Nothing in fact gives one more hope in the progress 
of human society than to find that in the freest coun- 
tries, and those farthest advanced towards modem ideas 
and democratic institutions, the tone with regard to 
women shows the greatest improvement. There is a 
regular crescendo scale of progress from Turkey to 
America. I do not refer so much to the fact that in 
the newer colonies and countries women can travel un- 
protected without fear of insult or injury, as to the 
almost instinctive recognition of their equal rights as 
intelligent and moral beings who have a personality and 
character of their own, which places them on the same 
platform as men though on opposite sides of it. 

To understand rightly the real spirit of an age or 
country, it is not enough to study dry statistics or his- 
tory in the form of records of wars and political changes. 
We must study the works of the best po6ts, novelists, 
and dramatists, who seek to embody ty^^s and to hold 
up the mirror to contemporary ideas and manners. A 
careful perusal of such works as those of Dickens, 
Thackeray, TroUope, and George Eliot at home, and 
of Bret Harte, Howells, James, and Mrs. Burnett in the 
United States, will give a truer insight into the inner 
life of the country and period than any number of blue- 
books or consular returns. They show what the writers 
of the greatest genius, that is, of the greatest insight, 
see as types of the actual ideas and characters surround- 
ing them ; and the fact of their works being popular 
shows that the types are recognised as true. Now it 
is certain that the English literature of fiction and its 
latest development, that of the American novelists, show 
an ever-increasing recognition of the female individual 
as an equal unit with the male in the constitution 
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^rn society. Those dear ' Bchool marms ' of Bret 
and "Wendell Holmes', who career so joyously 
1 mining camps, rccei\Tiig courtesy and radia- 
ilisiog influences among the rough inhabitants; 
h the hearts and throw a mellow light over 
limn days of middle-aged professors and philo- 
, are tar removed from the slaves of prehis- 
vages or the inmates of a Turkish harem. So 
the more complex relations of a more croTcded 
ion, in the circles of Washington, New York, and 
the ideal American woman is always depicted 
It, intelligent, and independent, with a character 
raonality of her own, and the suspicion never 
,o enter the author's head that she is in any 
inferior to the male characters with whom she ii 
sd. 
same may be said to a great extent of English 

■ft from tllP t'mif. nf Slinl-Pcnpni-P i^nmin-nrHn 
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brother Tom. Compare tliese characters with those of 
flie school of modem French novels, which turn mainly 
on adultery and seduction, committed for the most part 
not in any whirlwind of irresistible passion, but to 
gratify some passing caprice or vanity, and it is easy to 
see how wide is the gulf which separates the ideals and 
moral atmosphere of the two countries. 

It is not therefore from any wish to indulge in what 
Herbert Spencer calls the ' unpatriotic bias,' and de- 
preciate my own country, that I am disposed to think 
that the younger English-speaking communities are 
somewhat in advance of ourselves in this matter of the 
relations of the sexes, but simply because I think that 
the feeling is there more widespread and universal. We 
have in English society two strata in which women are 
still considered as inferior beings to men : a lower one, 
where better ideas have not yet permeated the dense 
mass of ignorance and brutality ; and a higher one, 
where among a certain portion, let us hope a small 
one, of the gilded youth and upper ten, luxury and 
idleness have blunted the finer susceptibilities, and 
created what may be n* ost aptly called a Turkish tone 
about women. There are many of this class, and un- 
fortunately often in high places, where their example 
does widespread mischief, whose ideal might be summed 
up in the words of the Irish ballad : — 

I am one of the ould sort of Bradies, 

My turn does not lie to hard work; 
But I'm fond of my pipe and the ladies, 

And I'd malvo a most illigant Turk. 

And most * illigant Turks' they make, though far 
worse than real Turks who are born and brought up in 
the ideas and surroundings of a lower civilisation; while 

I 
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of our English Turks is far more nauseous and 
Qg, as denoting innate selfishness, sensuality, 
tjarity. Of these two classes there seem to be 

the newer English communities ; and if they 
ey are in such a small minority that they con- 
ir existence, and pay the homage of vice to 
hich is called hypocrisy. 

eturn, ho»-ever, to the more scientific aspects of 
itioD, the polarity of Bex displays itself as con- 
sly as that of the magnet in the fundamental 
epuleion of like for like, and attraction d" like 
ke. In each case there must be an identity of 
developing itself in opposite directiooa. Thus, 
;tract or repel atoms, but not molecules ; for if 
■m to do so, it is only in cases in which the 
; contains some atom whose atomicity or polar 
las not been fully satislled. So currents of air 
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in the happy marriage or perfect ideal union, the 
qualities which are most deficient in themselves : the 
woman, strength, active courage, and the harder qualities; 
the man, gentleness, amiability, and the softer virtues. 
In each individual, as in each union of individuals, 
harmony and perfection depend on the due balance of 
the opposite qualities, and the ' falsehood of extremes ' 
leads up to chaos and insanity. The man in whom 
strength and hardihood are not tempered by gentleness 
and affection becomes brutal and tyrannical ; while the 
woman who has no strength of character becomes silly 
and frivolous. Marriage, however, involves the highest 
ideal, for the well-assorted union of the two in one 
gives a more complete harmony and reconciliation of 
opposites than can be attained by the single individual, 
who must always remain more or less within the sphere 
of the polarity of his or her respective sex. But here 
also the same law of polarity operates, for as happy 
marriage affords the highest ideal, so do unhappy and 
ill-assorted unions involve the greatest misery and most 
complete shipwreck of life. Especially to the woman, 
for the man has other pursuits and occupations, and can 
to a great extent withdraw himself from domestic 
troubles ; while the woman has no defence against the 
coarseness, selfishness, and vulgarity of the partner to 
whom she is tied, and who may make her life a perpetual 
purgatory, and drag all her finer intellectual and moral 
nature down to a lower level. Fortunately extreme 
cases are rare, and, though the ideal of a perfect union 
may seldom be attained to, the great majority of mar- 
ried couples manage to jog on together, and bring 
up families in comparative comfort and respectability. 
Evidently, however, in many cases the weaker party 
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get fair play, and the laws which are tlie 
centuries of male legislation are often too 

of the maxim that what is ' sauce for goose is 
r gander.' Improvement, however, is comiDg 

growth of the more healtliy public opinion 
gmatiscs any invasion of woman's real rights, 
attempt on the part of her natural protector 
and tyrannise, as utterly disgraceful ; and tie 
: this public opinion are slowly but surely 
the cliife of legal conservatism, and forcing the 
tnenta of stolid injustice behind ermine robe*. 

wigs, and obsolete Acts of Parliament- 



CHAPTER IX 

PRIMITIVE POLARITIES — HEREDITY AND VARIATION. 

Heredity in Bimple fonns of life — In more complex organismB — Pan- 
genesia — Varieties how produced — Fixed by law of survival of the 
fittest — Dr. Temple's view — Examples : triton, axolotl — ^Variations in 
individuals and species — Lizards into birds — Ringed snakes — 
Echidna. 

As the earth is kept in an orbit, which makes life pos- 
sible by the balance of the antagonist centripetal and 
centrifugal forces, so is that life evolved and maintained 
by the balance of the two conflicting forces of heredity 
and variation. Heredity, or the principle which makes 
offsprings resemble their parental organisms, may be 
considered as the centripetal force which gives stability 
to species ; while variation is like the centrifugal force 
which tends to make them develop into new forms, 
and prevents organic matter from remaining ever con- 
soUdated into one unifortn mass. 

As regards heredity, the considerations which have 
been advanced in the last chapter, on the origin of sex, 
w.ll enable the reader to understand the principles on 
which it is based. When a moneron, or living piece of 
pure protoplasm, or its successor the nucleated cell, pro- 
pagates itself by simple division into two equal parts, 
it is obvious that each half must, in its atomic consti- 
tution and motions, exactly resemble the original. If 
amoeba A divides into amoebiB B and C, both B and C 
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; facsimiles of A antl of one another, and so are 
eny of B and C through any number of gencr- 

They must remain identical repetitions of the 
orm, unless some of them should happen to 
ied by different actions of their surroundiuff 
(lent, powerful enough to affect the ori^nal 
tion. 

ropagation by germs or buds, the same thing 
Id true, only, as the offspring carries with it 
lalf, but only a small portion of the parental < 

, its impress will be less powerful, and the 
unism will more readily be affected by external | 
s. \^^hen we come to propagation by spores or | 
lis, and still more to sexual propagation by the 
sirgle cells of two progenitors, it becomes 
icult to see how the type of the two parents, and 

line of preceding ancestors, can be maintained 
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mt. In breeding animals, it is not uncommon to 
I the peculiar features of generations of ancestors 
5 since extinct cropping up occasionally in indi- 
uals. Thus, stripes Kke those of the ass along the 
k and down the shoulders, occasionally appear on 
•ses whose immediate ancestors for many generations 
k showed nothing of the sort; and even stripes 
OSS the legs like those of the zebra occur quite 
jxpectedly, and testify to the common descent of the 
ious species of the horse tribe from a striped an- 
tor. How these ancestral peculiarities can be trans- 
ited through many generations, each individual of 
ich originated from a single microscopic cell which 
1 been fructified by another cell, is one of the great* 
mysteries of nature. It may assist us in forming 
ne idea of the possibility of a solution to remem- 
• what has been proved as to the dimensions of 
ms. Their order of magnitude is that of a cricket- 
1 to the earth. In a single microscopic cell, there- 
e, there may be myriads of such atoms circling round 
5 another and forming infinitesimal solar systems, of 
inite complexity and variety. Darwin's theory of 
mgenesis ' supposes that some of the actual identical 
ms which formed part of ancestral bodies are thus 
nsmitted through their descendants for generation 
IT generation, so that we are literally * flesh of the 
h* of the primaDval creature who was developed 
3 man in the later tertiary or early glaxjial period, 
eckel, more plausibly, suggests that not the identical 
ms, but their peculiar motions and mode of aggre- 
ion have been thus transmitted : a mode of trans- 
ision which, with his prevailing tendency to invent 
g and learned names for everything, he calls the 
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aesia of plastids.' In any case, however, tliese 
taken not as solutions of the problem, but aa 

at the truth which show that its solution ia 
ossible. 

opposite principle to heredity, that of variation, 
y unportant and universal. It is apparent in 

that although every individual of every species 
CGs qualities of parents and ancestors, no two 
als do so in precisely the same manner ; no two 
tly alike. This difference, or individuality, be- 
aore marked as the organism is higher. Thus, 
nd hounds differ from one another by sliglit 
es which require the practised eye of the shep- 
huntsman to detect ; while human beings are 
c, that of the many millions existing In each 
on no two exactly resemble one another. Tlie 
f this is apparent if we consider that the higher 
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iction of the opposing forces of variation and heredity, 
by which latter the variations appearing in individuals 
ire fixed and accumulated in descendants, until they 
become wide and permanent divergencies. This is done 
in the case of cultivated plants and domestic animals by 
man's artificial selection in pairing individuals who show 
the same variations; and in nature by the struggle for ex- 
istence, giving victory and survival to those forms, and 
in the long nm to those forms only, whose variations, 
slight as they may be in each generation, tend to bring 
individuals into better adaptation to their environment. 

It is the great glory of Darwin to have established 
this firmly by an immense number of interesting and 
exhaustive instances, and thus placed evolution, or a 
scientific explanation of the development and laws of 
life, on a solid basis. Every day fresh discoveries and ex- 
periments confirm this great principle, and it has almost 
passed into the same phase as Newton's law of gravity, 
as a fundamental law accepted as axiomatic by all men 
of science, and as the basis of modem thought, to which 
all religions and philosophies have to conform, accepted 
by nearly all modem thinkers. I may here quote a 
passage firora an eminent Anglican divine. Dr. Temple, 
for the double purpose of showing how universal has 
become the acceptance of this Darwinian view of evo- 
lution among intelligent men ; and how little terrible 
are its consequences, even to those who look at the 
Gicts of the imiverse throu^rh a theolooical medium and 
retain their behef in accepted creeds. 

* It seems in itself something more majestic, more 
befitting of Him to whom a thousand years are as one 
lay, and one day as a thousand years, thus to impress 
His will once for all on this creation, and provide for 
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untless varieties by this one original impresa, 
special acta of creation to be perpetually modi- 
at He had previously made.' ^ 
tific men would be content to accept this state- 
Dr. Temple's almost in his own words, except 
■ might consider his definition of the Great First 
somewhat too absflJute and confident. Having 
ieal so much with actual facts and accurate 
^e, they are apt to be more modest in aeser- 
1 even the most enlightened theologian, whose 
ave lain rather in the direction of phrases and 
lich, from their very nature, are more vague 
finite, and perhaps rather guesses and aspira- 
;r truth, than proofs of it. In any case there 
bhority of a learned and liberal-minded bishop 
osition that the scientific way of looking at the 
is not necessarily profane or irreligious. 
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If they are shut up in water and kept in a tank 
lever lose their gills, but continue through life in 
)wer stage of development, and reproduce them- 

in other tritons with gills. Conversely the 
tl, a peculiar gilled salamander from the Lake of 
to, has its normal course to live, die, and propa- 
ts species in water, breathing by gills ^ but if an 
tl happens to stray from the water and take to 

on dry land, the gills are modified into lungs and 
oimal gains a place in the class in the school of 
)pment. This fits in remarkably with the fact 
he embryo of all vertebrate mammals, including 
passes through the giUed stage before arriving at 
evelopment of lungs, which assists us in under- 
ing two facts of primary importance in the history 
)lution. 

irst, how terrestrial life may have arisen from 
ic life by adaptation to altered conditions, 
jcondly, how the evolution of the embryo sums up 
i individual, in the period of a few days or months, 
irious stages of evolutions which it has taken mil- 
of years to accomplish in the species, 
s a parallel to the transformation of gills into 
, and of an aquatic into a land animal, if we turn 
2 geological records of the Secondary period we 
trace the transformation of a water into an air 
ation, of sea-lizards into flying-lizards, and of fly- 
zards into birds. The ' Hesperomis ' is an actual 
aen of the transition, being a feathered lizard, 
ther winged and feathered creature which is half 

and half bird. 

remarkable instance of the great change of fiinc- 
which may be produced by a change of outward 
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ditions is afforded by tlie common ringed sni 
ich in its natural state laya eggs which take tl 
;k8 to hatch ; bat if confined in a cage in which 
d is strewed it hatches the eggs within its own be 
from oviparous becomes viviparous. This r 
T US to understand bow the lowest order of mi 
s, which, like the Australian echidna or duck-bi 
'.e, lay eggs, may have developed, first into marsuj 

finally into placental mammals. 
These examples may assist the reader in nndersta 

how the infinite diversities of living species i 
e been developed in the course of evolution fi 
pie origins, just as the inorganic world was fi 
ns, by the action and reaction of primitive p( 
cs between the organism and its environment, i 
veen heredity and variation. 



CHAPTER X, 

THE KNOWABLE AND UNKNOWABLE — BRAIN AND 

THOUGHT. 

(aais of knowledge — PercepUon — Constitution of brain — "White and grey 
matter — Average size and weight of brains — European, negro, and ape 
— ^Mechanism of perception — Sensory and motor nerves— Separate 
areas of brain — Sensory and motor centres — Abnormal states of brain 
— Hypnotism — Somnambulism — Trance — Thought-reading — Spirit- 
aaliflm — Reflex action — Ideas how formed — Number and space — 
Creation unknowable — Conceptions based on perceptions — Meta- 
physics — ^Descartes, Eant, Berkeley — Anthropomorphism — Laws of 
nature. 

Before entering on the higher subjects of religions and 
philosophies, it is well to arrive at some precise idea of 
the limits of human knowledge, and of the boundary- 
line which separates the knowable from the imknow- 
able. The ultimate basis of all knowledge is perception. 
Without an environment to create impressions, and 
an organ to receive them, we should know absolutely 
nothing. What is the environment and what the 
organ of human knowledge ? The environment is the 
"whole surrounding universe, or, id the last analysis, the 
motions, or changes of motion, by which the objects in 
that universe make impressions on the recipient organ. 
The organ is the grey matter of that large nervous 
agglomeration, the brain. But here I must at the out- 
set make two reservations. In the first place I do not 
define how these impressions are made. In all ordinary 
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ey are made through the channels of the senBea; > 
]3ossible that in certain exceptional cases vibra- 
tbe brain, causing perceptions, may be conveyed 
rough the nerves in other ways. In somnam- 
for instance, it seems to be an ascertained fact ' 
jmnambuHst with closed eyes securely bandaged ; 
It in the dark and avoid obstacles as well as if 
y the sight in full daylight. There is a great deal 
nee also that in artificial somnambulism, other- 
led mesmerism or hypnotism, and also in what 
thought-reading, perceptions may be conveyed, 
e brain to another otherwise than by the uflual 
of speech or writing. But these phenomena, 
far they may be extended, do not affect the 
tliat impressions on the brain are the esseiiti:^ 
u of thought. If the grey matter of the brain 
nt or diseased the mind is affected, and beyond 
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dary of Buch knowledge as really can be known by 
human faculty, and stand face to face with the mystery 
of the Great Unknown, we can only bow our heads with 
reverence and say with the poet, 

Behold, I know not anything. 

I hop6 thus to steer safely between Scylla and Cha- 
lybdis — ^between the arid rocks of materialism and the 
whirling eddies of spiritualism. Materialist and spirit- 
ualist seem to me very Uke two men disputing as to the 
existence of life in the sun. * No,' argues the former ; 
' for the known conditions there are totidly inconsistent 
with any life we can conceive.' * Yes,' says the other j 
* for the belief fits in with many things which I earnestly 
wish to believe respecting a Supreme Being and a future 
existence.' To the first I say, ignorance is not evidence ; 
to the second, wishes are not proofs. For myself, wliile 
not quarrelling with those more favoured mortals who 
have, or fancy they have, superior knowledge, I can 
only say that I really know nothing ; and this being the 
case, I see no use in saying that I know, and think it both 
more truthful and more modest to confess tlie limitation 
of my faculties. 

With this caution I return to the field of positive 
knowledge. The brain, spinal marrow, and nerves con- 
sist of two substances : one white, which constitutes the 
great mass consisting of tubes or fibres ; the other grey, 
which is an aggregation of miaute cells, so minute that 
it has been computed that there are several millions of 
them in a space no larger than a sixpence. The bulk 
of this grey nerve- tissue is found in the higher animals, 
and especially in man, in the outside rind which covers the 
brain, and its amount is greatly increased by the convo* 
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Ilutions of that organ givLii<^ a greater extent of cc 

Bsurface, In fact the convolutions of the average 

Ibrain give as much grey matter in a head of t 

, as would be given by a head of four times t 

lif the brain were a plane surface. The extent 

JconvolutioDs is, therefore, a sure sign of the es 

lintellect. They are more numerous and deeper 

lEuropean than in the negro ; in the negro than 

Tchimpanzee ; in the anthropoid ape than in the D 

r lemur. This grey nerve-tissue is the organ by 

■impressions from without are turned into perce 

|\"olition3, and evolutions of nerve force. The 

natter is simply the medium of transmission, 

;uay say the telegraph wires by which the impr 

lare conveyed to the head office and the answei 

The cell-tissue of the grey matter is thus emph; 

phe organ of the mind. In fact, if it did not soi 
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indispensable for the existence of intellect ; the moix 
there is of it as the brain increases in size and tlit 
convolutions become deeper, the greater is the intellect ; 
when these fall below certain dimensions intellect is 
extinguished and we have idiocy. The average brain 
of the male white European weighs 49^ ounces, of the 
negro a little under 47. The maximum brains which 
have been accurately weighed and measured, are those 
ofCuvier and Daniel Webster, the weight of the former 
^g 6^i ounces, and the capacity of the latter being 
122 cubic inches ; while the average capacity of the 
Teutonic race, including English, Germans, and Ame- 
ricans, is 92 inches, of the negro 83, and of the Austra- 
lian and Hottentot 75. The brain of the idiot seldom 
weighs over 23 ounces, and the minimum weight con- 
ttstent with a fair degree of intelligence is about 34 
ounces. 

The mechanism by which correspondence is kept 
np between the living individual and the surrounding 
nniverse is very simple — in reality, as simple as that of 
Miy ordinary electric circuit. In the most complex 
case, that of man, there are a number of nerve-endings, 
or small lumps of protoplasm, embedded in the tissues 
^ over the body, or highly specialised and grouped 
together in separate organs such as the eye and ear, 
from which a nerve-fibre leads direct to the brain, or to 
the spinal cord and so up to the brain. These nerve- 
endings receive the different vibrations by which out- 
Ward energy presents itself, which propagate a current 
^r succession of vibrations of nerve-energy along the 
lierve-fibre. This nerve-fibre is a round thread of 
Protoplasm covered by a white sheath of fatty mattci* 
Which insulates it like the wire of a submarine telegrapli 

K 
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with gutta-percha. This nerve-wire leads up to 
e-centre, consisting of two corpuscles of proto- , 
: the first or sensor}', a smaller one, which is ' 
:ted by branches with the second, a mucii larger I 
died the motor, frona which a much larger cerve- i 
)r wire proceeds, which terminates in a mass of 
ilasm firmly attached to a muscle. Thus, a sen- 
is propagated along the sensory nerve to the \ 
y nerve-centi"e, whence it is transmitted to the I 
■centre, which acts as an accumulator of stored-up 
f, a large flow of which is sent through the large I 
:tor of the motor-nerve to the muscle, which it j 
to contract and thus produces motion. It ii ' 
hat the simpler involuntary actions are produced ' 
ifocGss which is purely mechanical. In the moit < 
3x cases, in which consciousness and will a« ■ 
ed, the process is essentially the same, thou^ 
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momcter, and so on. And the same for the motor- 
centres and nerves. One set is told off to move the 
muscles of the face, another those of the arms, others 
for the legs and body, and so forth. This is further 
comphcated by the fact that the brain like the rest of 
the body has two sides, a right and left, and that in 
some cases the motor-apparatus is doubled, each work- 
mg only on one side, while in others the same battery 
and wires serve for both. As a rule the right hemi- 
sphere of the brain works the muscles of the left side of 
the body, and vice versd, so that an injury to one side 
of the brain may paralyse the voluntary motion of the 
limbs on the opposite side, leaving in a perfect condition 
those on its own side. 

In the case of the higher functions involving 
thought, the upper part of the brain, which performs 
these functions, seems to be a sort of duplex machine, 
80 that we have two brains capable of thinking, j ust as 
we have two eyes capable of seeing. It is a remarkable 
feet that the areas of the brain which are appropriated 
to the lowest and most instinctive functions, which 
appear first, lie lowest, and as the functions rise the 
position of their nerve-centres rises with them. Thus, 
at the very base of the frontal convolutions at the lowest 
^d of the fissure of Rolando, we find the motor areas 
for the lower part of the face, by which the lowest 
animals and the new-born infant perform their solitary 
function of sucking and swallowing. Higher up are the 
<^tres in the right and left brains for moving the 
^pper limbs, that is, for seizing food and conveying it to 
the mouth, which is the next function in the ascending 
^ale. Next above these are the centres for moving the 
Wer limbs and for co-ordinating the motions of the 

£2 



€uiu nind ends of the enveic 
come the organs of the intelle 

It is easy to see that this < 
gression of the individual, for 
for food from the first day, i 
hand and grasp objects, but ta 
walk, and still longer to perfo 
or riding, in which the moti 
have to be co-ordinated with tl 
as the development of the indi 
the evolution of life from pre 
suppose that the brain was deve 
its first oriffin in a swellin;]^ at 
cord as we find it in the lowest 

It is a singular fact tliat the 
which gives the faculty of arti 
small patch of about one and i 
the left side of the lower portio 
this is injured, the disease called 
which the patient loses the pov 
by connected words. The con 
right side cannot talk '. bn^ '- ^ 
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lainly by a great number of sensory nerve-centres or 
jUs, connected with one another in a very complicated 
etwork. These seem to be connected with the multi- 
ide of ideas which are excited in the brain by per- 
eptions derived from the higher senses, especially that 
f sight. The simple movements are produced by a 
ew large motor-centres, which have only one idea and 
lo only one thing, whether it be to move the leg or the 
irm. But a sensation from sight often calls up a mul- 
itude of ideas. Suppose you see the face of one with 
vhom some fifty years ago you may have had some 
youthful love passages, but your lives drifted apart, and 
rovL now meet for the first time after these long years, 
low many ideas will crowd on the mind, how many 
lerve-cells will be set vibrating, and how many nerve- 
mrrents set coursing along intricate paths ! No wonder 
:hat the nerve-corpuscles are numerous and minute, 
ind the nerve-channels many and complicated. 

When we come to the seats of the intellectual 
iaculties the question becomes still more obscure. 
They arc probably situated in the hinder and front 
parts of the surface of the brain, and depend on the 
Trey matter consisting of an immense number of minute 
sensory cells. It has been computed that there are 
millions in the area of a square inch, and they are all in 
I state of the most delicate equilibrium, vibrating with 
the slightest breath of nervous impression. They depend 
for their activity entirely on the sensory perceptive 
centres, for there is no consciousness in the absence of 
sensory stimulation, as in dreamless sleep. Perception, 
liowever caused, whether by outward stimulation of real 
objects, or by former perceptions revived by memory, 
sends a stream of energy through the sense-area, which 
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, like a river divided into numerous diannds, 
ig the intellectual area, where it is stored up 
ory, giving us the idea of continual individcal 
e, and by some mysterious and unknown pro- 
oming transformed into consciousness and de- 
thought. And conversely the process is re- 
n-hen ivhat we call will is excited, and the small 
of the intellectual area are concentrated by an 
f attention and sent along the proper nerve- 
B to the motor- centres, whose function it is to 
the desired movement. This mechanical ex- 
n, it will be observed, leaves entirely untonclied 
3tion of the real essence and origin of these in- 
il faculties, as to which we know nothing more 
e do of the real essence and origin of life, of 
and of energy, 
ery curious light however is thrown on them 
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e, as in dreams, with such wonderful vividness and 
uracy that the somnambulist in acting the dream 
IS things altogether impossible in the waking state, 
us an ignorant Scotch servant-maid is said to have 
ited half a chapter of the Hebrew version of the Old 
stament : the explanation being that she had been 
the service of a Scotch minister, who was studying 
brew, and who used to walk about his room reciting 
8 identical passage. It would seem as if the brain 
re hke a very delicate photograph plate, which takes 
urate impressions of all perceptions, whether we 
ice them or not, and stores them up ready to be 
reduced whenever stronger impressions are dormant 
I memory by some strange caprice breathes on the 
te. 

Most wonderful, however, are some of the pheno- 
aa of trance. In this case it really seems as if 
) distinct individuals might inhabit the same body. 
168 falls into a trance and dreams that he is Smith, 
ule the trance lasts he acts and talks as Smith, 
really is Smith, and even addresses his former self 
168 as a stranger. When he wakes from the trance 
has no recollection of it, and takes up the thread of 
own life, just as if he had dozed for a minute instead 
beinff in a trance for hours. But if he falls into a 
ond trance, days or weeks afterwards, he takes up 
trance life exactly where he dropped it, absolutely 
jetting his intermediate real life. And so he may 
on alternating between two lives, with two separate 
sonalities and consciousnesses, being to all intents 
I purposes now Jones and now Smith. If he died 
ing a trance, which would he be, Jones or Smith? 
s question is more easily asked than answered ; but it 
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' appears as if Tvith one mode of motion in tbe 
rain you might have one mind and personal 

associated with it, and with another mode of 
different ones. 
-ould take me too far, and the Gicta are too 

, to investigate the large class of cases included 
he terms thought-reading, telepathy, psychian, 
ritualism. It may suffice to say that there is t 
al of evidence for the reality of very curioas 
ena, but none of any real weight for their being 
by any spiritualistic or supernatural agency. 

seem to resolve themselves into the assertion 
der special conditions the perceptions of (Hie 
n be reproduced in another otherwise than by 
uarj' medium of the eenses, and that in Bnch 
DS a special sort of cataleptic energy or psychic 
y be developed. The amount of negative evi. 
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It is pretty certain that although the brain greatly 
preponderates as an organ of mind in man and the 
bigher animals, the grey tissue in the spinal marrow and 
Qervous ganglia exercises a limited amount of the 
same fiinctions proportionate to its smaller quantity. 
The reflex or automatic actions, such as breathing, are 
carried on without reference to the brain, and the mes- 
sacres are received and transmitted thron<xh the local 
offices without going to the head office. This is the case 
with many complicated motions which originated in the 
brain, but have become habitual and automatic, as in 
walking, where thought and conscious effort only inter- 
vene when something unusual occurs which requires 
a reference to the head office ; and in the still more 
complex case of the piano-player, who fingers difficult 
passages correctly while thioking of something else or 
even talking to a bystander. 

Indeed, in extreme cases, where experiments on the 
brain have been tried on lower animals, it is found 
that it can be entirely removed without destroying life, 
or affecting many of the actions which require percep- 
tion and volition. Thus, when the brain has been en- 
tirely removed from a pigeon, it smoothes its feathers 
with its bill when they have been ruffled, and places its 
head under its wing when it sleeps ; and a frog under 
the same conditions, if held by one foot endeavours to 
draw it away, and if unsuccessful, places the other foot 
against an obstacle in order to get more purchase in the 
effort to liberate itself. 

So much for the organ of mind ; the other factor, 
that of outward stimulus, is still more obvious. If 
thought cannot exist without grey nerve-tissue, neither 
can it without impressions to stimulate that tissue. A 
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arain, if cut off from all communication mi 
rnal universe, could no more tliink and linTe 
ns, than impressions from without could gene- 
n without the appropriate nerve-tissue. Once 
d, the mind can store them up by memory, con- 
n by reason, and gradually evolve from them 
iier and higher ideas and trains of reasoning, 
the individual and the species : — in the indi- 
lassing from infancy to manhood, partly by > 
from ancestors, and partly by education — using 
d in the large sense of influences of all sorts 

surrounding environment ; in the species, by & 
ut much slower development from savagery to 
on. 

the whole fabric of arithmetic, algebra, and the ' 
ilculi are built up from the primitive perception 
er. The earliest paheolithic savage must have 
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eption that two apples or two bears were different 
L one. 

[n like manner geometry, as its name indicates, 
5S from primitive perceptions of space, applied to the 
tical necessity of land-measnring in alluvial valleys 
those of the Nile and Euphrates, where annual 
idations obliterated to a great extent the dividing 
J between adjoining properties. The first percep- 
3 of space would take the form of the rectangle, or so 
y feet or paces, or cubits or arm-lengths, forwards, 
so many sideways, to give the proper area ; but as 
3 were irregular, it would be discovered that the 
igle was necessary for more accurate measurement, 
ce the science of the triangle, circle, and other 
liar forms, as we see it developed in Euclid and 
r treatises on geometry, until we see it in its latest 
ilopment in speculations as to space of four dimen- 

8. 

But in all these cases we see the same funda- 
tal principle as prevails- throughout the universe 
er the name of the * conservation of energy ' ; always 
ething out of something, never something out of 
ling. 

This, therefore, defines the limit of human know- 
;e, or boundary line between the knowable and the 
nowable. Whatever is transformation according to 
ting laws is, whether known or unknown, at any 
, knowable — whatever is creation is imknowable. 
have absolutely no faculties to enable us to form 
remotest conception of what the essence of these 
lary atoms and energies really is, how they came 
e, and how the laws, or invariable sequences, under 
ch they act, came to be impressed on them. We 
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faculties, becnuse we have never had anj 
ons upon which the mind can work. Rcison 
gination can no raoi-e work without antecedent 
ons than a bird can fly in a vacuum. 
IS, for instance, the imagination can invent 
, centaurs, and any number of fabulous mon- 
y piecing together fi-agments of perceptions in 
mbinations ; but ask it to invent a monster 
lead shall be that of an inhabitant of Satarn 
body that of a denizen of Jupiter, and 
L3 it ? Of necessity all attempts to de5ne or 
things of which we have never had pereep- 
must be made in terms of things of which 
e had perceptions, or, in other words, must be 
omorphic. 

ar as science gives any positive knowledge as 
elations of mind to matter, it amounts to this: 



THE KNOWABLE AND THE UNKNOWABLE. 141 

All attempts to further fathom the depths of the 
known follow a different line, that of metaphysics, 
in other words, introspection of mind by mind, and 
leavour to explain thought by thinking. On enter- 

into this region we at once find that the solid earth 
;iving way under our feet, and that we are attempting 
fly in an extremely rare atmosphere, if, indeed, we 
not idly flapping our wings in an absolute vacuum, 
tead of ascertained facts which all reco<niise, and 
)eriments which conducted under the same conditions 
ays give the same results, we have a dissolving view 
ieories and intuitions, accepted by some, denied by 
era, and changing with the changing conditions of 

age, and with individual varieties of characters^ 
otions, and wishes. Thus, mind and soul are with 
ae philosophers identical, with others mind is a 
duct of soul ; with some soul is a subtle essence, 
h others absolutely immaterial ; with some it has an 
ividual, with others a universal, existence ; by some 
3 limited to man, by others conceded to the lower 
mals ; by some located in the brain, by others in^ 

heart, blood, pineal gland, or dura mater ; with 
le it is pre-existent and immortal, with others 
ited speciidly for its own individual organism ; and 
Dn ad infinitum. The greatest philosophers come 
jtly to the conclusion that we really know nothing 
ut it. Thus Descartes, after having built up an 
>orate metaphysical theory as to a spiritual, indi- 
ble substance independent of the brain and cogni- 
e by self-consciousness alone, ends by honestly 
fessing * that by natural reason we can make manjr 
jectures about the soul, and have flattering hopes, 
no assurance.' Kant also, greatest of metaphysiciana- 
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lishing the fallacies of former theories, when lie 
define his ' noumenon,' has to use the vagnest 
aes, such as ' an indescribable something, safely 
out of space and time, as such not subject to 
abilities of those phenomenal spheres, ... and 
e ontological existence we are made aware by 
lomenal projections, or effects in consciousness.' 
Dtence takes our breath away, and makes us 
lise with Bishop Berkeley when he says, 'We 
'sicians have first raised a dust, and then 
n we cannot see.' It prepares us also for 
.nal admission that nothing can really be proved 
physics concerning the attributes, or even tk 
e, of the soul ; though, on the other hand, as it 
be disproved, its reality may for moral purposes 
tned. 
)pear9, therefore, that the efforts of the sublimest 
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how I am I, whether I was I before I was bom, or 
shall be so after I am dead, I really know no more 
than the little dog who wags his tail and yelps for joy 
when he recognises my personal identity as something 
distinct from his own, when he sees me coming, up the 
walk. 

Our conceptions, therefore, are necessarily based on 
our perceptions, and are what is called anthropomorphic. 
The term has almost come to be one of reproach, because 
it has so often been applied to religious conceptions of 
a Deity with human, though often not very humane, 
attributes ; but, if considered rightly, it is an inevitable 
necessity of any attempt to define such a being or beings. 
We can only conceive of such as of a magnified man, 
indefinitely magnified no doubt, but still with a will, 
intelligence, and faculties corresponding to our own. 
The whole supernatural or miraculous theory of the 
universe rests on the supposition that its phenomena 
are, in a great many cases, brought about, not by 
tiniform law, but by the intervention of some Power, 
^hich, by the exercise of will guided by intelligent 
design, alters the course of events and brings about 
Special efi^ects. As long as the theory is confined to 
fenowable transformations of existing things, like those 
vhich are seen to be aflFected by human will, it is not 
XiecessarUy inconceivable or irrational. Inferring like 
effects fi'om like causes, the hypothesis was by no means 
imreasonable that thunder and lightning, for instance, 
were caused by some angry invisible power in the clouds. 
On the contrary, the first savage who drew the de- 
duction was a natural philosopher who reasoned quite 
justly from his assumed premises. Whether the pr(>- 
mises were true or not was a question which could only 
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mined centuries later by the advance of accural* 
Jge. 

BD do we say we know a thing? Not when we 
s essence and primary origin, for of these the ' 
hilosopher is as ignorant as the rudest savage; ' 
m we know its place in the universe, its relation \ 
• things, and can fit it in to that harmonious i 
e of events which is summed up in what are 
aws of Nature. The highest knowledge is when 
trace it up to its earliest origin from existing 
and energy, and follow it downwards so as to 

to preJict its results. Tlie force of gravity 
1 good illustration of this knowledge, both where 

up to, and where it falls short of, perfection. 
ton's law leaves nothing to be desired as K- 
s universal application and power of prediction ; 
lo not yet fully understand its mode of action 
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existing savages, that if the collection in the Colonial 
Exhibition of stone celts and arrow-heads used by the 
Bushmen of South Africa were placed side by side 
with one from the British Museum of similar objects 
firom Kent's Cavern or the caves of the Dordome, no 
one but an expert could distinguish between them, the 
conclusion is inevitable that Devonshire and Southern 
France were inhabited at some remote period by a race 
of men not more advanced than the Bushmen. Any 
theory of man's origm and evolution which is to hold 
water must take account of this fact and square with 
it. And so of a vast variety of facts which have been 
reduced to law and become certainly known during the 
last half-century. A great deal of ground remains un- 
explored or only partially explored ; but sufficient has 
been discovered to enable us to say that what we know 
we know thoroughly, and that certain leading facts and 
principles undoubtedly prevail throughout the knowable 
universe, including not only that which is known, but 
that which is as yet partially or wholly unknown. For 
instance, the law of gravity, the conservation of energy, 
the indestructibility of matter, and the law of evolu- 
tion, or development from the simple to the complex. 





CHAPTER XI. 

BELIGIOXS AXD PHILOSOPHIES 

•working hj-p-jthosea '— Newmaa'a illative leaae — Origins at 
iB — Ghoats and eiiiriU — Fetishes — Kature-worahlp — Solir 
-PIwietB — Evolutiaa of natiire-wursliip — Polytheism, pan- 

and the iara— Evolution of monotheiam in the Old Teatament 
ulion of morality — Natural law and miracle — Evidence far 
s— Insufficiency of evidence— Absence of intelligent dtaign— 
iciam— Origin of evil— Can only be eiplained bv polariljr— 
im and peasimism — Jesua, the Chriatian Omiuzd — Chriatiaiu^ 
, miracles. 

thus, I may hope, given the reader some pre- 
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lown to fail. To this some distinguished advocates 
Catholic theology replied, that their conviction was 
a higher nature, for their belief in God was a final 
ath which was the basis of their whole intellectual 
A moral nature, and which it was irrational to ques- 
)n. This is in effect Cardinal Newman's celebrated 
gument of an * illative sense,' based on a complete 
sent of all the faculties, and which was therefore 
higher authority than any conclusions of science. 
16 answer is obvious, that complete assent, so far 
)m being a test of truth, is, on the contrary, almost 
jvays a proof that truth has not been attained, owing 
her to erroneous assumptions as to the premises, or 
the omission of important factors in the solution of 
e problem. To give an instance, I suppose there 
old not be a stronger case of complete assent than 
at of the Inquisitors who condemned the theories of 
ilileo. They had in support of the proposition that 
B sun revolved round the earth the testimony of the 
ases, the universal belief of mankind in all ages, the 
pect statement of inspired Scripture, the authority of 
e infallible Church. Was all this to be set aside 
cause some ' sophist vainly mad with dubious lore ' 
Id them, on grounds of some new-fangled so-called 
ience, that the earth revolved round its axis and 
und the sun? ' No ; let us stamp out a heresy so con- 
ary to our " illative sense," and so fatal to all the most 
rtain and cherished beliefs of the Christian world, 
the inspiration of the Word of God, and to the 
ithority of His Church.' * E pur si muove,' and yet 
e earth really did move ; and the verdict of fact was 
tat Gralileo and science were right, and the Church and 
le illative sense wrong. 

l3 





A MODERN ZOROASTRIAN. 

ruth tlie distinction between tbe conclusions of 
and those of religious creeds might be more 
J expressed by , saying that the former are 
g hyp.theses' which never fail, while llie \ 
re ' working hypotheses ' which fi-equently fail 
le fundamental liypothesis of Cardinal Newman 
school of a one infinite and eternal personal 
vho regulates the course of events by frequent 
ouB interpositions, so far from being a necessary 
omatic truth, has never appeared so to the iin- 
najority of the human race ; and even at the 
day, in civilised and so-called Christian coun- 
priucipal advocates complain that mnety-aiiie 
very hundred practically ignore it. It is not so 
2 uniformity of tlie laws of nature. No pahco- 
vage ever hesitated about putting one foot after 
in chase of a mammoth fr^)m a fear that bia 
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ipresentatives of our early progenitors ; and secondly 
: Mstorical records. In the first case we find the ear- 
est rudiments of religious ideas in the universal belief 
1 ghosts and spirits. Every man is conceived of as 
>eing a double of himself, and as having a sort of 
hadowy self, which comes and goes in sleep or trance, 
nd finally takes leave of the body, at death, to con- 
inue its existence as a ghost. The air is thus peopled 
vitii an immense number of ghosts who continue very 
nuch their ordinary existence, haunt their accustomed 
ibodes, and retain their living powers and attributes, 
vhich are exerted generally with a malevolent desire to 
njure and annoy. Hence among savage races, and by 
iirvival even among primitive nations of the present day, 
ve find the most curious devices to cheat or frighten 
Lway the ghost, so that he may not return to the house in 
vhich he died. Thus, the corpse is carried out, not by 
he door, but by a hole made for the purpose in the wall, 
vhich is afterwards built up, a custom which prevails 
nth a number of widely separated races — Greenlanders, 
lottentots, Algonquins, and Fijians ; and the practice 
jven survives among more civilised nations, such as the 
Chinese, Siamese, and Thibetans ; nor is it wholly 
jxtinct in some of the primitive parts of Europe. 

This idea obviously led to the practice of construct- 
ng tents or houses for the ghosts to live in, and of de- 
)ositing with them articles of food and weapons to be 
ised in their ghostly existence. In the case of great 
chiefs, not only their arms and ornaments are deposited, 
)ut their horses, slaves, and wives were sacrificed and 
)uried with them, so that they might enter spirit-land 
Niih an appropriate retinue. The early Egyptian tombs 
^ere as nearly as possible facsimiles of the house in 





A MODERN ZOROASTRIAN. 

le deceased had lived, with pictures of his gcwe, 
id other possessions painted on the walls, evi- 
mder ihe idea that the ghosts of these objects 
ninister to the wants and please the fancy of the 
;host whose eternal dwelling was in the tomb 
is miimniy was deposited, 
ther development of the belief in spirits is that 
i-worship, in which superstitious reverence is 
some stock or stone, tree or animal, in which a 
3US influence is supposed to reside, probably 
o its being the chosen abode of some powerfid 
This is common among the negro races, nnJ 
a curious development among many races of 
in Indians, where the tribe is distinguished by 
m, or badge of some particular animal, such as 
, the tortoise, or the hare, which is in some tray 
d to be the patron spirit of the clan, and often 
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By fhr the earliest traces of anything resembling 
eligious ideas are those found in burying-places of the 
leolithic period. It is evident that at this remote 
)eriod ideas prevailed respecting ghost or spirit life 
md a future existence very similar to those of modem 
»vages. They placed weapons and implements in the 
jraves of the dead, and not infrequently sacrificed human 
dctims, and held cannibal feasts. Whether this was 
lone in the &r more remote palaeolithic era is uncertain, 
for very few undoubted burials of this period have been 
iiscovered, and those few have frequently been used again 
for later interments. We can only draw a negative in- 
ference from the absence of idols which are so abun- 
iant in the prehistoric abodes explored by Professor 
Schliemann, among the very numerous carvings and 
Irawings found in the caves of the reindeer period in 
France and Germany, that the religion of the palaeo- 
ithic men, if they had any, had not reached the stage 
prhen spirits or deities were represented by images. 

For the first traces therefore of anything like what 
is now understood by the term religion, we must look 
beyond the vague superstitions of savages, at the his- 
torical records of civilised nations. As civilisation ad- 
vanced population multiplied, and rude tribes of hunters 
were amalgamated into agiicultural communities and 
powerful empires, in which a leisured and cultured 
dass arose, to whom the old superstitions were no 
longer sufficient. They had to enlarge their * working 
bjrpothesis ' from the worship of stocks and stones and 
Fear of ghosts, to take in a multitude of new facts and 
ideas, and specially those relating to natural phenomena 
v^hich had roused their curiosity, or become important 
to them as matters of practical utility. The establish- 
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an hereditary caste of priests accelerated thii 
n of religious ideas, and from time to time re- 
its progress. The oldest of such records are 
f Egypt and Clialdsa, where the fertility d 

valleys watered by great rivers had led to tte 

development of a high ci^'ilisation. The re- 
so of the Chinese, Hindoos, Persians, and otiier 

take us a long way back towards the origins oi 

all cases we find them identical with the first 
of science, and taking the form of attempted 
tions of natural phenomena, by the theory d 
objects and powers of nature. In the Yed« 
this in the simplest form, where the gods are 
personifications of the heavens, earth, sun, mooa, 
md so fortli ; and where we should say the red 
morning announces the rising of the sun, tliey 
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8 the primitive mode of expressing the same idea 
that which is expressed in Genesis by saying that 
i created the firmament separating the heaven above 
n the earth beneath ; Assur and Kesar mean the 
le thing as the hosts of heaven and the earth ; the 
I Bel is the sun, and so forth. It is evident that the 
t attempts to explain the phenomena of nature ori- 
ated in the idea that motion and power implied life, 
•sonality, and conscious will ; and therefore that the 
th, sky, sun, moon, and other grand and striking 
momena, must be regarded as separate gods. 

As culture advanced astronomy became more and 
re prominent in these early religions, and solar myths 
;ame a principal part of their mythologies, while 
rology, or the influence of planets and stars on 
man affairs, became an important part of practical 
1. The Chaldaean legend referred to contains a mass 
astronomical knowledge, which in the Genesis edition 
reduced to ' He made the stars also.' It describes 
w the constellations were assigned their forms and 
nes, the twelve signs of the zodiac established, the 
ir divided into twelve months, the equinoxes de- 
mined, and the seasons set their bounds. Also how 
I moon was made to regulate the months by its disc, 
)ms shining forth to lighten the heavens, which on 
t seventh day approaches a circle.^ 

In the still older Egjrptian pyramids we find proof 
the long previous existence of great astronomical 
3wledge and refined methods of observation, for these 
tidings, which are at once the largest and the oldest 
the world, are laid down so exactly in a meridian 
e, and with such a close approximation to the true 
itude, as would have otherwise been impossible. In 
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re is every reason to believe that while tliey 
nstructed aa tombs for kings, they were at iha 
me intended for national observatories, for the 
ment of the internal passages aa such is to make 
eat Pyramid serve tlie purpose of a telescope, 
ally mounted, and showing the transits of stars 
nets over the meridian, by reference to a reflected 
f -what was then the polar star, a knowledge of 
ras essential for accurate calculation of the cal- 
ad seasons, for fixing the proper date of religions 
ies, and very probably for astrological purposes. 

prevalence of these solar and astronomical 
unong a number of diiferent nations separated 

intervals of space and time is very remarkable, 
ns, Indians, Babylonians, Chinese, Mexicans, 
ruvians had myths which were strangely sicai- 
eed almost identical, based on the sun's anmml 
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marked by five stars, setting in the north-west. Any- 
how, this myth of an infant god bom of a virgin mother 
holds a prominent place in the religions of Egypt, India, 
China, Chaldsea, Greece, Rome, Siam, Mexico, Peru, 
and other nations. The resemblances are often so close 
that the first Jesuit missionaries to China found that 
their account of the miraculous conception of Christ 
had been anticipated by that of Fuh-ke, born 3468 n.c. ; 
and if an ancient priest of Thebes or Heliopolis could be 
restored to life and taken to the Gallery of Dresden, he 
would see in Rafixielle's Madonna di San Sisto what 
he would consider to be an admirable representation of 
Horus in the arms of Isis. 

The planets also, still more mysterious in their 
movements than the sun, and therefore still more 
endowed with human-like faculties of life, power, and 
purpose, were from an early period believed to exercise 
an influence on human affairs. Of the universality of 
this belief we find traces in the names of the days of 
the week, which are so generally taken from the sun, 
moon, and five visible planets — Mercury, Mars, Jupiter, 
Venus, and Saturn — ^to whom special days were dedi- 
cated. If every seventh day is a day of rest, it was 
originally so because it was thought unlucky to under- 
take any work on the Sabbath, Saturday, or day of the 
gloomy and malignant Saturn. 

As time rolled on and civilisation advanced, this 
simple nature-worship and deification of astronomical 
phenomena developed into larger and more complex 
conceptions. Following different lines of evolution, 
polytheism, pantheism and monotheism began to emerge 
as rehgious systems with definite creeds, rituals, and sa- 
cred books. These lines seem to have been determined 
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deal by the genius of tlie race in which the re- 
developmeiit took place. The impressions made 
human mind bj the surrounding universe are 
rious. Suppose ourselves looking up at the 

on a clear starry night, what will be the 
ion ? To one, that of awe and reverence, ami 
feel crushed, as it were, into nothingness, in ihe 
e of such a sublime manifestation of majesty and 
Another, of more aesthetic nature, will be charmed 
beauty of the spectacle, and tempted to assign 
t, and to personify and dramatise its incidents, 

of a scientific turn, will above all things ivish 
rstand it. 

s we find the impression of awe preponderating 
the Semitic races generally ; and as in their 
relations, so in then- religious conceptions, we 
m prone to prostrate themselves before despotic 
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feeling of the unity of nature forcing itself on the more 
philosophical minds ; partly from that feeling of re- 
P'erence and awe in presence of the Unknown which 
Jwallowed up other conceptions ; and partly, in the 
iarUer stages, from the feeling which exalted the local 
jod of the tribe or nation, first into a supremacy over 
)ther gods, and finally into sole supremacy, degrading 
ill other gods into the category of dumb idols made by 
mman hands. In the Old Testament we can trace the 
levelopment of this latter idea in its successive stages. 
Jntil the later days of the Jewish monarchy it is evident 
hat the Jews never doubted the existence of other 
jods ; and their allegiance oscillated between Jehovah 
nd the heathen deities symbolised by the golden calf, 
forshipped in high places, and contending for the 
oastership Wl the rival sacrifices of Elijah and the 
)riests of Baal. But the prophetic element gradually 
ntroduced higher ideas, and in the reigns of Hezekiah 
ind Josiah the worship of Jehovah as the sole God 
)ecame the religion of the State ; and old legends and 
locuments were re-edited in this sense in the sacred 
xx)k, which was discovered and published for the first 
ime in the reign of the latter king. The subsequent 
nisfortunes of the nation, their captivity and contact 
nth other religions in Babylonia, strengthened this 
nonotheism into an ardent, passionate national faith, 
18 it has continued to be with this remarkable people up 
the present day. Christianity and Mahometanism, 
hildren of Judaism, have spread this form of faith over 
, great part of the civilised world ; and of the three 
heories of polytheism, pantheism, and monotheism, it 
Qay be said that only the two latter survive. 

Polytheism was bound to perish first, for slow as 
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ance of science was, the uniformity of most of 
nomena, which had been attributed to so many 
gods, coiild not fail to make an impression; 
ideas of morality came slowly and tardily to 
ved as an element of religion, the cruel rite 
ndalous fables which so generally accompanied ] 
Stic religions became shocking to an awakening ; 
ice. 
worthy of remark that this element of morality, 
as now gone so far towards swallowing up tk 
was the latest to appear. Even in the Jewish 
on Jehovah was for a long time just as often | 
alous, and capricious, as just and merciful; and 1 
i's doctrine that because God had the power to ' 
c liked, He was warranted in creating a large 
of the human race as ' vessels of wrath,' pre- 
to eternal punishment, is as revolting to tie 
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ase that of awe, reverence, and abject submission in 
►resence of an almighty power — ^is allowed to run its 
ourse without check and obtain undue preponderance. 
Apart from these extreme instances we may say 
hat the two religious theories which have survived to 
he present day in the struggle for existence, are mono- 
heism and pantheism. Pantheism is, in the main, the 
reed of half the human race — of the teeming millions of 
ndia, China, Japan, Ceylon, Thibet, Siam, and Burmah. 
low deeply it is rooted in their conceptions was very 
Drcibly impressed on me in a conversation I had on 
K)ard one of the P. and 0. steamers with an Ensrlish 
Qissionary returning from Cliina. He told me how he 
lad dined one evening with an intelligent Chinese mer- 
hant, and after dinner they tvalked in the garden 
iscussing religious subjects, and he tried to impress on 
is host the first principles of the Christian religion, 
t was a starlight night, and for sole reply the Chinese 
endeman stretched his hand to the heavens and said. 
Do you mean to tell me all that is dead — do you take 
le for a fool ? ' The Chinese ' illative sense ' was as 
bsolute in its conclusions for pantheism, as that of 
ordinal Newman for theism. In fact pantheism, though 
^t the whole truth, and almost as inconsistent as poly- 
leism with the real facts of the universe as disclosed 
r' science, has a certain poetical truth in it, to which 
lords of human emotion vibrate responsively, and is 
irhaps not so widely in error as some of the extreme 
eories which treat matter as something base and brutal, 
'^ordsworth's noble lines — 

A sense sublime 
Of something far more deeply interfused, 
AY hose dwelling is the light of setting suns, 
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i\nd tilt? round ocean and the liWng air, 
.Ajid tlie Ulue sky, and in tbe mind of man ; 
A motion, and a spirit that impels 
All thinking things, all objects qI all tliougbts, 
And roOs through all things— 
paiithiiism, and yet we cannot but feel ourselves 
It extent in sympathy with them. 
Iso the well-known Ihies of a greater than 
orib, Shakespeai-e, are pure Buddhism: 
The cloud- cap p'd towers, the gorgeous palaces, 
The solemn temples, the great globe itself, 
Yea, all which it inherit, shall dissolve 
M\d, like this insubstantial pageant faded. 
Leave not a rack behind. We are suuh stuff 
As dreams are made on, and our little life 
Is rounded with a sleep. 

can read these lines without feeling that the 
; conception is as fiir as possible from being a 
r vulgar one, and that the triviality and vul- 
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* No ; God cannot make matter. Only artificial 
things show design, only things which can be made. 
What do you mean by saying a thing shows design ? 
You only mean that by trying a man could make it.' 

And he proceeded to illustrate it thus : — 

* You show me a gold ring ; the ring shows design, 
but not the gold ; gold is an ultimate element, which 
can neither be made nor destroyed. When men can 
make a world, then they can prove that this one shows 
design, for the only way they know of design is by 
what they make.' 

He went on to argue for the immortality of the soul, 
and as a consequence for its pre-existence and the trans- 
migration X)f soalsy from the conservation of energy ; 
and concluded his argument against the creation and 
government of the world by a comprehensible, anthro* 
pomorphic Creator, by adducing the existence of evil. 

* There is a sickness,' he said, ^ called fever and 
ague ; what do you call the medicine to cure that ? ' 

* Quinine.' 

* Yes ; now we have not found that long ; a good 
God would not have let so many people suffer if He 
could have given them that. A man found it by 
chance. The sickness and suffering in this life are for 
wrong done in another life.' 

We may not accept this unproved theory of the 
cause of sickness and suffering, but it is very inter- 
esting to find that candid and intelligent minds, brought 
up in a society and religious beliefs so widely different 
from our own, have arrived practically at the same con- 
dusions as John Stuart Mill, Herbert Spencer, and 
other leaders of advanced thought in modem Eurofie, 
and drawn almost identically the same line between that 

M 
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8 knowable and that which is unknowable by 
an mind. 

however large-minded we may become in seeing 
d in other forms of creed, we English of the 
th century are not going to tarn either pan- 
or Buddhists, and practically the contest of the 
day is between the supernatural or miraculous, 
natural or scientific, hypotheses. 
Drding to the former the operations of ths 
. are carried on to a considerable extent by 
ay be called secondary interferences of a saper- 
being, who with will, intelligence, and design, 
man though vastly superior, frequently inte^ 
D alter the course of events and bring about 
Dg which natural law would not have brought 
The other hypothesis cannot be stated better 
Bishop Temple's words, that the Great First 
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jvidence. A priori^ I can conceive that the true cx- 
)lanation of the universe might have been natural law, 
is the general rule, supplemented by miracles ; just as 
•eadily as that it is law always, and miracle never. 
Che verdict must be decided by the weight of evidence. 
Che two theories must be called, face to face, before the 
ribunal of fact^ and its decision must be respected. 
Phis is exactly what has been going on for the last two 
lenturies, and specially for the last half century, and the 
record of decisions is now a very ample one. In every 
ingle instance law has carried the day against miracle. 
Instance after instance has occurred in which phe- 
lomena which in former ages were attributed without 
lesitation to supernatural agencies have been conclu- 
ively proved to be due to natural laws. Take the 
obvious instance of thunder. When Horace wrote : — 

Jam satis terris nivis, atque dine 
Orandinis misit Pater, et rubente 
Dextera sacras jaculatus arces 
Terruit urbem, 

16 wrote to a public to whom it wad an undoubted 
irticle of faith that thunder and lightning, hail and 
mowstorms, came direct from the Father of the gods in 
he sky. Even to a late period this was the general 
aith, and the prayers in our rubric for rain or fine 
freather remain as a survival of the belief that these 
hings, when unusual or in excess, are supernatural 
nanifestations. But Benjamin Franklin said, ' No, there 
s nothing supernatural about lightning. I will bring 
Et down from the clouds and manufiicture it by turning 
I wheel.' Appeal being made to fact^ the verdict is that 
Franklin was right, and that lightning-conductors pro- 
tect ships and houses better than prayers or incantations. 

Mi 
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when Galileo and tlie Church joined issue as to 

the earth was round or flat, inspiration and 
y were cited in vain for the received theory ; 

it was round, and it was proved to be 80 by 
liag round it. The law of gravity was coq- 
a very dangerous heresy, and for a long time 
vines held out against its conclusions, and cod- 
hat it was no better than atheism to doubt that 
were signs of God's anger sent to warn a sinful 

But Halley calculated the time of his comet's 
according to the laws of gravity, and appeal 
ade to fact, the comet returned true to time. 

has occurred so often that few are left irho 
le universal prevalence of law in the material 
s, where former generations saw miracles at 
irn. Xor is the defeat of miracle less con?pi- 
n the spiritual world, ^\'here former ages and 
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and even those who cling to old beliefs must admit that 
the most cogent and irresistible evidence is requisite to 
establish the fact of a real supernatural interference. It 
may be taken as an axiom that wherever a natural ex- 
planation is possible, a miraculous one is impossible. 

Now this is just the point on which, as know- 
ledge has increased, the evidence for miracles has be- 
come weaker, almost in the exact ratio in which the 
necessity for evidence has become stronger. 

Take, for instance, the following case recorded by 
Dr. Braid of Glasgow. Miss R. had suffered from oph- 
thalmia and was totally blind. She could not discern 
a single letter of the title-page of a book placed close to 
her, though some of the letters were a quarter of an inch 
long. Dr. Braid placed the patient in a condition of 
hypnotism or artificial somnambulism, and directed the 
nervous force, or sustained attention of the mind, to the 
eyes by wafting over them. After a first sitting of 
about ten minutes she was able to read a great part of 
the title-page, and after four more sittings she was able 
to read the smallest sized print in a newspaper, and was 
quite cured for the rest of her life. In another case, 
tiiat of Mrs. S., blindness of the left eye had occurred 
owing to an attack of rheumatic fever, the structure of 
the eye, both external and internal, being considerably 
injured, and more than half the cornea covered by an 
opaque film. After a few sittings the cornea became 
transparent, and the patient was cured. 

In both these cases the blind were made to see by 
processes which were purely mechanical, for hypnotism 
was induced by the simple means of making the patient 
strain her attention on some fixed idea or object, com- 
monly on a black wafer stuck on a white wall, and the 
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:oD of the optic nerve to greater activity did the 
nd if the bhnd could be mude to see, a fortim 
were made to hear, and the lame and halt to 

the same mechanical process. Here there is 
nation of nine- tenths of all recorded miracles by 
atural causes. 

n, take the well-known case of the Berlin book- 
icolai, who, having fallen into ili-health, for a 
or saw, when awake, visions so real and palpable 
any be said to have lived in the company of dis- 
i spirits, undistinguishable from actual men and 

This is a common phenomenon in vivid dreams, 
Berlin case takes us a step farther, and showa 
subjective impressions may assume the form of 
: realities, even in the case of a man wide awake, 
tical turn of mind, and in full possession of bis 
^ faculties. Why then should we be driven to 
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of the old Northumberland House being seen by many 
passers-by to wag because one had asserted it, illustrates 
the contagiousness of nervous sympathy, and the tricks 
which * strong imagination ' can play with the senses. 

Another great blow has been dealt against the 
miraculous theory by what can only be called the sin- 
gular want of intelligence displayed in the exercise of 
miraculous power as commonly recorded. The raison 
(Tetrej or effect desired to be produced by miracles, is 
to convert mankind from sin, or to attest a divine 
mission by convincing proofs. Even ordinary human 
inteUigence — and how much more so that of a superior 
Being — must see that to attain this end the means must 
be to make the proof convincing. There is no reason 
in itself why it should not be so. The fact that a man 
who was alive and signed a will is now dead, is at- 
tested as regards the latter proposition by a proper 
medical certificate, and as regards the former by two 
credible witnesses, who are prepared to come iuto 
court, give their names and addresses, depose on oath 
to the signature, and stand cross-examination. If this 
testimony is required to establish a fact so antecedently 
probable as that one particular man has undergone the 
common fate of millions of millions of other men, that 
iB to say, that he has died afler being alive, how much 
more must it be requisite to establish the fact so ante- 
cedently improbable, as that one man among those many 
millions after having died came back to life. And yet 
where is the recorded miracle for which even this 
minimum amount of testimony is forthcoming ? Why 
are miracles so constantly performed in holes and 
comers, in obscure localities, among little knots of 
ignorant and enthusiastic adherents^ attested by the 
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Iietirsaj' evidence of unknoivn or inconipetent 
es, aniJ apparently under circumstances inei.'it- 
Iciilated to defeat their object and engender 
in the minds of reasonable and conscientious 
Take, for instance, the miracles now said to be 
t at Lourdes. The object mnst be taken to be 
ert infidel France to the Catholic faith. Bat 
ly this object would be far better attained by a 
jndoubted miracle wrought at Paris before a 
sion headed by a man like Pasteur, than bj' anr 

of miracles scarcely, if at all, distin^^iishable 
ose of Dr. Braid, alleged to occur at an obscure 
n the presence of peasants and pilgrims. Or, 
igher instance, that of the demand made by tte 
es to Jesus for a sign to attest his Messiahship. 
r the circumstances of the case, and see if it is at 

ble that if he had possessed the power of work- 
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; and coimtino: the cost, when he found that he was 
dng no decided headway by preaching in a remote 
vince, he determined to go to Jerusalem and make 
re one great effort to accomplish his object. Can 
)e doubted that he would use every means in his 
rer to carry his mission to a successful conclusion? 
having the power to do so by working a miracle, he 

refused, he would from his point of view have been 
Ity of a great sin — ^that of preventing the coming of 
kingdom of heaven. 

Again, who were the Pharisees ? No doubt there 
e formalists and hypocrites among them, but the 
ition of the sect in the Jewish nation was almost 
ctly similar to that of the English Puritans in the 
;n of Charles. They were the embodiment of the 
riotic and religious spirit of the race, the sons of 

heroic fathers who fought under Judas Maccabeus 
inst Antiochus, the fathers of the equally heroic 
s who made the last desperate stand against the 
ions of Titus. It was their duty, when a claim to 
ssiahship was advanced, before departing from the 
iitions of their ancestors, to require evidence. The 
versally expected evidence of a temporal deliverer 
Qg wanting, there remained only the evidence of 
•acles, which, moreover, were assigned as the test 
a Messiah by all their prophets. To refuse them 
ign, if a sign were possible, was to do injustice to 
ny sincere and conscientious men. Nay, more, it 
3 an act of cruelty if leaving them in their old faith 
ailed eternal punishment. The same thing applies 
all records of miracles. They are never wrought 
3er circumstances where they would be the most 
ictive means for attaining proposed ends. They are 
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•oug'ht under circumstances which leave them 
the suspicion of being subjective illusiona 

terpretationg of effects due to natural causes. 

ver convince any but those who are more than 

rinced alreaJy. 

ould be easy to multiply instances showing 

equncy of the evidence adduced to establish 
exceptional and extraordinary fact aa the oc- 
of a real miracle. But it is unnecessary to do 
thinking minds have come, or are fast coming, 

inclusion of Dr. Temple, that ' all the countless 
of the universe were provided for by one 
impress, and not by special acts of creation 

g what had previou.':Iy been made.' 

only when we look behind the phenomena of 

erse at this Great First Cause, that I see any- 
object to in the definition of Dr. Temple, anJ 
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ood Creator, how can we escape the inference that the 
xistence of evil proves an evil one ? This is never so 
3rcibly impressed on me as when I read the arguments 
►f those who insist most strongly on the conception of 
', one, anthropomorphic God. When Carlyle says, * All 
hat is good, generous, wise, right — whatever I deliber- 
itely and for ever love in others and myself — who or 
vhat could by any possibility have given it to me but 
3ne who first had it to give ? This is not logic, but 
ixiom/ I cannot but picture to myself the sledge- 
lammer force with which, if he had approached the 
question without prepossessions, he would have come 
lown on the cant, the insincerity, the treason to the 
eternal veracities, T\hich refused to look facts in the 
ace, and apply the same reasoning to the evil. Or if 
&.mold defines the Deity as the * SomethiDg not our- 
jdves which makes for righteousness,' how of the 
Something not ourselves which makes for unrighteous- 
less ? The only escape I can find fi:om this dilemma 
a to accept existing facts and not evade them. It is 
X fiict that polarity is the law of existence. Why we 
mow not, any more than we know the real essence and 
)rigin of the atoms and energies which are our other 
iltimate facts. But we accept atoms and energies, and 
iccept the law of gravity and other laws ; why not 
iccept also the law of polarity, and admit that it is 
part of the * original impress ' : one of the fundamental 
conditions under which the evolution of Creation from 
its idtimate elements is necessitated to proceed. This 
the human mind can understand ; beyond it is the 
great unknown or unknowable, in presence of which 
w^e can only feel emotions of reverence and of a we, and 
'fiaintly trust the larger hope' that duality may somehow 
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y be merged in unity, evil in good, and ' every 
urn to spring.' 

ations advanced in civilisation there has always 
endcncy araong the higher and purer minds to i 
the Great First Cause further and further back ' 
unknown, and to divest it of anthropomorphic 
s. >A'hcn Socrates said, ' that divinely revealed 
of which you speak, I deny not, inasmuch as I 
now it ; I can only understand human reason,' 
e the identical language of Darwin, Spencer, 
and those leaders of modern thought whom 
■ms call agnostics. Even in religions based on 

of a single anthropomorphic Deity the same 
' often appears anioug the highest thinkers, 
mmanuel Deutsch, in his learned work on the 

tells us, ' Its first chapter treats of the Deity 
ived by Jewish philosophy. The existence of 
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the midst of a string of definitions all implying that 
God is comprehensible, has the words * the Father 
incomprehensible.' 

It is evident that the reasons why these anticipa- 
tions of the prevailing tendency of modem thought only 
appeared by glimpses, and among a very limited num- 
ber of philosophic minds, arose from the fact that the 
miraculous theory of the universe everywhere prevailed. 
Every unusual occurrence was supposed to be owing to 
the direct supernatural interference of a Being acting in 
the main with human attributes, and therefore to be a 
direct refutation of the theory which denied the possi- 
bility of defining His attributes, and relegated Him to 
the dim distance of an incomprehensible Creator. With 
the utter breakdown of the miraculous theory, and the 
certainty that all the countless varieties of the uni- 
verse arise, not from special interferences, but from 
one original impress, this theory of a reverent and de- 
vout agnosticism becomes impregnable and holds the 
field against all rivals. It, and it alone, is consistent 
with the facts of science, the deductions of reason, the 
axioms of morality, while at the same time it denies 
nothing, and leaves an ample background on which 
to paint the visions of faith, and to reflect back to us 
spectral images of our hopes and fears, our longings 
and aspirations. 

Some seek for a solution of the mystery, and try to 
reconcile the existence of evil with that of an almighty 
and beneficent Creator, by assuming that in the long 
run everything will come right. Evolution, they say, 
has led constantly to higher and better things, and 
when carried far enough will lead to a state ef society 
in which wars will cease, evil passions die out, and 
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love and charity prevail — in other wor^, to i 
jm. 

if this were true, what of the untold mil^ocs of 
an race who have perished in their sins wHle 
1 was slowly working out this tardy millen. 

Are they the chair h canons, whom a Xapoleon- 
ty sacrifices with cynical indifference, in tk 
d moves of the game of Creation? Is this 
a of an all- wise and all-merciful Father who ii 
n? 

again, is it true that evolution works Con- 
or good and promises to bring about sack s 
um ? It is doubtless true that evolution means 
and the ever- increasing development of tte 

more complex and differentiated from the simple 
orm. But is this all for good, or all for happi- 
d is not evolution, like everything else, subject 



RELIGIONS AND PHILOSOPHIES. 175 

physical conditions, though here the contrast is most 
apparent. An intelligent traveller who recently circled 
the world, surveying mankind with a keen and impar- 
tial eye * from China to Peru,' says, as the result of his 
<5Xperience, * The traveller will not see in all his wander- 
^gs .80 much abject repulsive misery among human 
^ings in the most heathen lands, as that which startles 
*iiin in his civilised Christian home, for nowhere are the 
extremes of wealth and poverty so painfully presented/ 
This is perfectly true ; but it would be a rash conclusion 
to infer that civilised and Christian countries are worse 
than heathen lands, or that those who march in the van 
of progress and succeed in the struggle for life, have a 
larger dose of original sin than the laggards and those 
^ho fail. 

Accumulations of population and accumulations of 
capital are alike causes and effects of progress in an 
industrial age. But you can no more have a north 
without a south pole, than you can have this progress 
Tpithout ifas counterpart of suffering. When an educated 
gentleman was, like the good vicar, 

Passing rich with forty pounds a year, 

how many struggles and how many heart-aches were 
nvoided. When * merry England' dwelt in rural 
hamlets and villages, the * bitter cry ' of East London 
could scarcely have been written. Turn it as you like, 
increase of population means increase of poverty. Say 
that only five per cent, fail in the battle of life, fi:om 
their own or inherited faults ; fi'om bad luck, ill-health, 
weakness of mind, adverse surroundings ; five per cent, 
on thirty millions is a larger figure than five per cent. 
on ten millions. And the lot of those who fail is 
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ted by the success of those wlio succeed. The 
living rises, aud the cost of living increases, 
ampetition becomes keener. Increase of popa- 
n a limited area means increased difficulty of 
employment ; and the complex relations of in- 
nal commerce send panics and crises vibrating 
out the world, which throw millions out of 
r reduce them to starvation wages. In simple 
f society every one accepts the condition in 
le finds himself as a matter of course, while in 
complex civilisation the fiend Envy steps in, and 
the baser natures who are failures, to regard 
ccess as an insult and every successful man as 
y. Hence Labour rises in mad revolt against 
Socialists attack society with dynamite ; and 
theorists preach a millennium to be attained 
shing private propertj- and indiWdual liberty. 
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for good or eviL Why then should we believe that 
evolution, which, carried thus far, has developed more 
strongly the contrast between good and evil, will, if 
carried a little farther, extinguish it by annihilating 
the evil ? 

In fact, the good and evil resulting from the higher 
evolution of society are so equally balanced that it 
depends very much on place, time, and temperament 
whether we are optimists or pessimists. If my liver acts 
properly I am an optimist ; if it is out of order, a pessi- 
mist. Personally I incline to optimism — that is, I think 
that this world, if not exactly ' the best of all possible 
worlds,' is yet on the whole a very tolerable world, and 
that life to the majority, and on the average, is worth 
living. I think also that progress is certainly towards 
higher, and very probably towards happier, conditions. 
It seems to me that in the most advanced English- 
speaking communities, the condition of at least one half 
— ^viz. the female half — of the population is distinctly 
better, and that the working class, who form the ma- 
jority of the male half, though many are worse off than 
formerly, are, on the whole, better fed, better clothed, 
better educated, and better behaved. 

This, however, is perhaps very much a matter of 
temperament. Greater minds than mine have seen 
things differently and inclined to pessimism. Buddhism, 
and almost all Oriental religions and philosophies, are 
based upon it, and look to Nirvana or annihilation of 
personal identity as the supreme bliss. Pauline Chris- 
tianity assumes that all mankind, except a few chosen 
vessels, are so hopelessly bad as to be predestined to 
eternal damnation. And even more remarkable, Shake- 
speare, the universal genius, who one would say had as 

N 
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fimperament and led as successful a life as any 
his moods of despondency in which he couW 

■When in disgrace with fortune and men's ej-ca, 

I all alone bemoan my outcii&t stat« ; 
Wearying deaf heaven with my fruitless crie*. 

And look upon myself, and curw mt//at6. 

re with Hamlet that no one would bear the ilia 

He himself could his quietus make 
■With a bare bodkin. 

tances like these, and the disgust of life mani- 
so many modern societies by the increase of 
and the spread of pessimistic theories like 
Schopenhauer and liartmann, who can deny 
great magnet of modern civilisation has a 
well as a north pole, and that progress is not 
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The great advantage of this form of religious hypo- 
thesis, Tvhich for want of a better name I call Zoro- 
astrianism, is that, in the first place, it gets rid of the 
antagonism between religion and science, for there is no 
possible discovery of science which is irreconcilable with 
the fact that there is a necessary and inevitable polarity 
of good and evil, and in ihe background a great un- 
known, which may be regarded with those feelings and 
aspirations which are inseparable from human nature. 
And secondly, there is the still greater advantage that 
we can devote ourselves with a whole heart and sincere 
mind to the worship of the good principle, without 
paltering with our moral nature by professing to love 
and adore a Being who is the author of all the evil and 
misery in the world as well as of the good. If it were 
really true that there were such a Being as theolo- 
gians describe, who created the immense majority of the 
human race vessels of wrath doomed to eternal punish- 
ment, either from pure caprice or to avenge the slight 
oflTered to Him by the disobedience of a remote ancestor, 
what would be the attitude of every healthy human 
soul towards such a Being? Rather that of Prometheus 
or Satan, than of Gabriel or Michael ; of heroic defiance 
than of abject submission. We may gloss this over in 
WOTds, but the fact remains, and it is diflScult to over- 
estimate the amount of evil which has resulted in the 
world from this confusion of moral sentiments which 
has made good men do devil^s work in the belief that 
it had divine sanction. 

The horrors of demonology and witchcraft had their 
origin in texts of the Old Testament ; religious wars 
and persecutions arose out of the fundamental error that 
intellectual acceptance of doubtful dogmas was the one 

v3 
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cessary for salvation ; and ruthless cruelty was 
by an appeal to God's anger with Saul for 
to hew in pieces the captive Amalekites. A 
of Zoroaster would see at once that these were 
' Ahriman and not of Ormuzd, and that in tak- 
in them he was deserting the standard under 
e had enlisted, and doing deeds of darkneis 
■etending to serve the Prince of Light This 
being a soldier enlisted in the army of light 
3 me to aiFord one of the strongest practical 
enfs to hate ^phat is evil and cleave to what 
A bad deed or foul thought is felt to be not 
ong but dishonourable : a disloyal going over 
enemy and abandonment of the chief under 
we had enlisted, and of the comrades with 
re had served. This is a very strong motive, 
Q in the humble ranks of the Salvation Army 
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to contribute their mite. But always for the * love of 
Jesus/ for the * Saviour's sake,' as an oflFering to the 
*dear Redeemer/ Theological Christianity says that 
the one thing needful is to believe in the Catholic Faith 
as defined by the Athanasian Creed, without which 
we shall * without doubt perish everiastingly.' Practical 
Christianity has completely dropped the Holy Ghost 
as a sort of fifth wheel to the coach, and relegated the 
Father into ever vaguer and greater distance ; while it 
has fitstened more and more on the figure of Jesus of 
Nazareth as the practical living embodiment of the 
good principle of the universe. In a word, Christian- 
ity, as it has become more reasonable, more charitable, 
more pure, and more elevated, has approximated more 
and more to Zoroastrianism, and for practical purposes 
modem Christians are, to a great extent, without know- 
ing it, worshippers of Ormuzd, with Christ for their 
Ormuzd, 

To this I see no sort of objection. The tendency 
to personify abstract principles in something which is 
warmer, dearer, nearer to ourselves, is ineradicable in 
human nature ; and especially among the great masses 
of mankind who cannot rise to the height of philo- 
sophical speculations. It is impossible in the present 
age to invent new personifications, or to revive old ones. 
Jesus has the immense advantage of being in posses- 
sion of the field, with all the accumulated love and 
reverence of nineteen centuries of followers. It would 
be difficult to invent a better ideal or a more perfect ex- 
ample. No doubt the ideal, like all human conceptions, 
is not absolutely perfect ; it is subject to the law of po- 
larity, and its excellences, if pushed to the * falsehood of 
extremes/ in many cases become faults. It would not 
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actice if smitten on one check to turn tlie other, ' 
:e no tliougbt for the morrow and live like the 
s. The opposition between the flesh and the 

also stated eo absolutely, that it is apt to lead 
rren and ignoble asceticism. But those are ele- 
rhich, practically, are not likely to be pushed to 
and which serve rather to mitigate the tenden- 
modern civilisation to an undue preponderance 
jposite polarities of selfishness, worldliness, and 
ty. Courage, hardihood, self-reliance, foresight, 
f progress, and a desire to attain independence, 
ays remain prominent virtues, especially of the 

races, and the gentler teachings of Christianity 
^ be wanted as an influence to soften, to elevate, 
)urify. By all means, therefore, let Christiani 
Christians, and see in Christ their Orniuzd, or 
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1 facts and real laws of the universe. He is the 
ght example of the highest ideal of human virtue, 
; on account of miracles, but in spite of them ; not 
lause he was a transcendental abstraction with attri- 
ies altogether outside of human experience or con- 
ation; but because he was a man whom other men 
I love and other men can strive to imitate. The 
jmas and miracles may quietly fade out of sight, as 
many articles of the Athanasian Creed have already 
16, like mists before the rising rays of larger know- 
ge and purer morality, and yet the essence of 
ristianity will remain, as a worship of the good and 
utifiil, personified in the brightest example which 
been afforded — that of Jesus, the son of the car- 
iter of Nazareth. 





CHAPTER XII. 

CnitlSTIANITT AND MORALS. 

Viased un mciraU— Origin of morality— Traced in Jacliiim— 
es in e vol ution— Instance of murder— Freedom of wUl-WLlI 
od in certain states of bruin — Hypnotism — Mechanical cheorj 
Btabliehod harmony— Hunian and animal conscience— Aniljw 

Eipliined by jKilniity— Practical conoluflioa. 

It advantage which Christianity possesses over 
er religions is that it is hased to a much greater 
n the solid foundation of an elevated moral- 
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from theologians, priests, and politicians, than from the 
instincts of the millions ; and this it is which enables 
it to retain such a wonderful vitality even in modern 
times, when faith in dogmas and miracles has been so 
greatly weakened. In order to appreciate the solidity 
of this basis it is necessary to understand the origin 
of morals, and to see that the fundamental precepts of 
moral law are not mere chance inventions of a few ex- 
ceptional minds, or the teachings of doubtful revelations, 
but are the necessary growth and products of human 
nature, in the course of the evolution of society from 
rude beginnings to a high civihsation. This gives them 
a certainty and sanction which could be derived from 
no other source, and makes them what in fact they have 
become— almost primary instincts of the natural and 
normal mind in civilised communities. 1 proceed, there- 
fore, to endeavour to trace shortly the process by which 
moral laws have originated and grown up to their pre- 
sent certainty and cogency in the course of evolution. 

As I have already said, the element of morality is 
one of the latest to be developed in religious conceptions. 
The first impressions of savage races reflect the feelings 
of vague superstitious terror with which they regard 
unknown phenomena and powers. They are afraid of 
ghosts and afraid of thunder, long before they rise to a 
belief in a future state of rewards and punishments, or 
to the notion of an almighty Being acting by natural 
laws. In a higher state of development they personify 
natural powers in gods, who have no more idea of 
morality tlian if they were so many parallels of latitude 
or degrees of longitude ; and they invent tribal gods, 
who are simply great chiefs, bound by no laws, but 
granting favours when appeased and inflicting injuries 
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gry. By slow degrees, .is civilisation advancee, 
eas are evolved, and the more enliglitened minds 
attribute moral attributes to their deities. 

men, prophets, and reformers take up these 
d preach thera to the world, and, if circumstances 
urahle and the soil prepared, they take root and 
popular con\'ictione, surviving in the struggle 

and becoming stronger from generation to 
on. 

evolution of moral ideas is mos* clearly traced 
religious history of the Jews. In their earlier 
ons Jehovah is represented with all the traits 
ilous and capricious Oriental sultan. The one 
n his eyes is implicit obedience ; the one on- 
ble crime, anything that looks like disrespect 
.a the man after God's own heart, tliough he 
5 crimes of the foulest description, and treats as 
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Qd yet the enemies of Jehovah waxed and his chosen 
eople waned. It must be that He was offended with 
lem because He required something better than the 
lood of bulls — justice and mercy. So taught the 
opular preachers of the day — ^men like Isaiah and 
.mos — and by degrees their words found acceptance. 
: was not, however, until the Captivity that these ideas 
r morality were wrought into the Jewish nation so as 
> become, so to speak, flesh of their flesh and blood of 
leir blood, as they have remained ever since. Whether 
was contact with the more advanced moral ideas of 
ligions like those of Buddha and Zoroaster, or, more 
X)bably, their suff^erings from the cruelty and injustice 
* their conquerors, the Captivity certainly made them 
new nation, attached ardently to morality and mono- 
eism — thus efifecting in a few years, and by purely 
iman agencies, what, according to received beliefs, 
aturies of miraculous dispensation had failed to ac- 
mplish. How speedily and how eff^ectually the work 
18 done appears from that most interesting narrative 
the domestic life of a middle-class Jew of Nineveh, 
I Book of Tobit. The simple piety and homely 
usehold virtues are almost identically the same as 
)se of many a Jewish family living to-day in Lon- 
1 or Frankfort. From that time forward Jewish 
rality maintains a high level, and in the age im- 
diately preceding Christianity it had attained great 
ity and spirituality in the school of the early doc- 
8 of the Talmud, and of the Jewish colony of Alex- 
bria. The Sermon on the Mount, beautiful as it is, 
)ut an admirable risumi of maxims which are to be 
nd in the works of Philo and other Jewish teachers, 
I which were current in the synagogues of the 
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Lllel, who was president of the Sanhedrln wleD 
vas born, when asked wiiat was the law, replied, 

unto another what thou wouldst not have an- 
unto thee. This is the whole Law, the rest 
commentary.' And again, ' Do not judge thy 
ur until thou hast stood in his place.' 

Tahnud anticipates in a wonderful degree not 

moral precepts of the Gospel, hut to a great 
ts phraseology and technical terms. ' Redenip- 
Tace,' ' faith,' ' salvation,' ' Son of man,' ' Son of 
iingdom of heaven,' were all, as Deutsch show, 
nted by Christianity, but were household words 
mporary Judaism, In one respect only Christi- 
ows a higher evolution of morality than Judaism 
8 universality. Pure Judaism hardly rises above 

of ' neighbour,' or those who were of the same 
common faith ; while Christianity, as enlarged 
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at the idea, and even a brutal ruffian like Bill Sikes 
becomes an accursed tiling to himself and his com- 
panions when he has transgressed the commandment 
* Thou shalt do no murder/ But is it so everywhere, 
and was it so always? By no means ; the Fiji islander 
kills and eats a stranger or enemy without scruple ; 
the Red Indian and the Dyak are not accounted men 
until they have murdered some one and brought home 
lus scalp or his head as a trophy. Even at a late 
period among ourselves murder was considered to be 
rather as a civil injury, to be met by compensation, 
than as a crime ; and a regular tariff was established 
of the amount to be paid according as the victim was 
a slave or a freeman. 

The origin and progress of the idea that murder is 
a crime can almost be traced step by step. The wife of 
a rude savage does something which offends him ; a 
violent perception of anger flashes from the visual organ 
to the perceptive area of the brain, and a reflex action 
flashes from it along the motor nerve to the muscles of 
the arm. He strikes and kills her, almost as uncon- 
sciously and instinctively as he walks or breathes. But 
other perceptions follow on the act. He finds next day 
that he has no one to cook his food; the image of her 
lying face photographed on his brain is an unpleasant 
)ne ; and thus by degrees a series of secondary percep- 
ions get attached to the primary one of striking when 
le feels angry. If he gets another wife who again pro- 
vokes him, the primary perception calls up the secondary 
)ne8, and the nerve-centres of his brain, instead of being 
solicited only in one direction, are acted on in opposite 
WBjs by conflicting impressions. He hesitates, and, as 
the primary impulse of passion is probably the more 
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2nt, tlie restraining impulses prevail, and every 
y prevail tbey acquire naore strength. Gradu- 
y extend to a conviction that it is both inconTfr 
d disagreeable to kill any one with whom he is 
elated either by family or tribal ties, and that, ia 
murder does not pay, and is wrong, unless prac- 
1 an enemy. This idea accumulates by here- 
d evidently those tribes or races in whom it b 
t will have an advantage in the struggle for life 
[aost likely to survive. 

n this point the idea may be traced historically, 
ig and widening from generation to generation 
sation advances, until in the higher races it as- 
le form of an instinctive abhorrence of murder 
istract, as we find it at the present day. 
a mistake to suppose that the foundations of 
are in any way weakened by thus tracing them ' 
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limited portions of the human race, and under condi- 
tions which leave large scope for legitimate doubt, and 
which, in point of fact, failed to ensure recognition for 
its moral precepts among His own chosen people for a 
loDg period after its promulgation. 

But on the scientific theory of the evolution of 
morality by natural laws it stands on an impregnable 
footing. No one can deny that, as a matter of fact, 
Buch instincts do prevail, and have become part of the 
nature of all the best men and best races, and that each 
successive generation tends to fix them more firmly 
Mathematical laws are not the less certain because they 
can be traced back to counting on the fingers, and moral 
laws will continue to have a certainty and cogency, 
scarcely inferior to the axioms of mathematics, although 
we can trace them back to origins as rude as the 
attempts of the Australian savage to extend his per- 
ceptions of number beyond *one, two, and a great 
many.' 

The real difficulty is not in tracing the origin of 
these instincts of morality, but in that fundamental 
difficulty whi(5h underlies all theories of reconciling the 
consciousness of free-will with the material attributes 
with which it is indissolubly associated. Witliout 
fireedom of will there can be no conscience, no right or 
wrong in acting in accordance or otherwise with the 
instincts of moral law, however those instincts may 
have been derived. Now it is certain that the will, like 
life, memory, consciousness, and other mental functions, 
is, so far as human knowledge extends, indissolubly 
connected with matter and natural laws, in the form 
of certain motions of the cells which foim the grey 
substance of the nerves and of the nervous ganglia of 
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;he cortex of the brain is the most considerable 

conclusively proved by experiment. We know 
I removing certain portions of the brain of a do^ 
, pigeon, we can destroy the power of motioE 
■reserving tlie will, and by removing certain othei 
3 we can destroy the will while preserving thf 

of motion. Take away a certain portion of the 
f a pigeon, and although it retains tlie power ol 

food, it has so totally lost the will to exercist 
iver that it will starve in the midst of abundance, 

it can be kept alive by placing the food in its 
In like manner, in the human brain there are 

portions which, if destroyed by injury or dis- 
til paralyse the power of giving effect to the will 
cular movements, while the destruction of other 
s will paralyse the will which originates such 
::nts. Numerous cases are recorded in medical 
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stance of this is recorded by Dr. Braid, in which an old 
lady, who had a true puritanical abhorrence of dancing 
as sinful, being hypnotised, began capering about the 
room when a waltz tune was struck up, on being told 
to do so by the operators. 

There are some other curious effects produced by 
hypnotism, in the way of inducing a sort of double 
consciousness and memory, which makes people in this 
condition totally forget things which they remember 
when awake, and remember things which were totally 
forgotten in the waking state. 

These and a variety of other instances point to the 
conclusion that man is only a conscious machine. In 
other words, that the original impress, to use Dr. 
Temple's words, was so perfect that it provided a pre- 
established harmony not only for the innumerable 
phenomena of the material universe as unfolded by 
evolution, but for the still more innumerable phenomena 
of life in all its manifestations and all its complex re- 
lations to outward environment. I say of life^ for we 
clearly cannot confine the theory to human life. A dog, 
who with the two courses before him of doing wrong 
and chasing a rabbit, or doing right and remaining at 
his master's heel, chooses one of them, is in exactly the 
same position as Hercules between the rival attractions 
of virtue and pleasure. If Hercules acted as a machine, 
yielding to the pre-established preponderance of the 
stronger attraction, so did the dog; but if Hercules 
exerted free-will and felt the approval or blame of 
conscience, so did the retriever. There is no funda- 
mental distinction, but merely a question of degree, 
between human conscience and the shame which a dog 
feels when it knows that it has done wrong, and the 

o 
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whicli it mariifesta when conscious that it baa 
properly. 

1 we thuB conclude, as Leibnitz and otW 
liloeophers have done, in favour of the mecliaiiical 

But if we do, how are we to account for the 
ve ineradicable feehng, which comes home to 
ne with a conviction e\"en stronger than tlie 

2 of the senses, that we really have a choice 
opposite courses, and can decide on our own 

—a conviction which is obviously the foundadon 
nscience and of all morality ? 
UB try to analyse more closely what. Will really 
ind under what conditions it is manifested. The 
which connects any one single perception with 
through sensory nerve, sensory centre, motor 
motor nerve and muscle, is as purely mechanical 
of an electric circuit. Reflex motions such as 
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, one of the categories of thought, or primary 
Ids in which thought is cast. We do not know 
; space and time really are in their essence, or why 
are the necessary conditions of thought, any more 
we do in the case of will. They may be illusions, 
we accept them, and of necessity accept them, as 
. For all practical purposes it is the same to us, 
we imderstood their essence and knew them to be 
:ies. A man can no more doubt that he is an 
idual being, with a will which, in a great many 
, enables him to decide which of a variety of 
Ises shall prevail, than he can hesitate, if he is 
shing a room, to regulate his purchase of carpeting 
paper by space of three dimensions, without regard 
^ssible speculations as to quaternions, 
^erhaps the principle of polarity may assist us in 
rstanding that both theories may be true ; or rather 
matter and spirit, necessity and free-will, may be 
site poles of one fundamental truth which is beyond 
jomprehension. We cannot shake off this principle 
)larity, and arrive at any knowledge, or even con- 
on, of the absolute truth in regard to the atoms, 
jies, and natural laws, which make up the universe 
itter and of all the ordinary and material functions 
e ; why should we expect to do so in the higher 
Testations of the same life, which have been arrived 
the later stages of one unbroken course of evolu- 
(rom monad to man ? 

Ids, at any rate, is the theory which best satisfies 
wn mind and enables me to reduce my own indi- 
J chaos into some sort of a cosmos. I draw from 
J following conclusions : — 
or all practical purposes assume that ^ right is 
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nd that the moral instincts, howeTer they have 
med, are imperatiTC laws. Assume also that 

Man is mui ajid master of his Eate, 

t we have, to a great extent, the power of 
; what to do and what not to do. But in doing 
the mind open to all conclusions of science, and 
■eely that these assumptions are indissolubly 
^ with natural laws and with material organa, 
t man is to a very great extent dependent on 
ronment and his place in evolution, both for his 
;ode and for the force of will and conscience 
cable him to conform to it. Learn therefore the 
)f a large toleration and of charity in thought 
1, towards those who, from inherited constitution 
•tunate conditions of education and outward cir- 
ices, fall under the sway of the principle of evil, 
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ZoBOASTRiANiSM is commonly supposed to derive its 
name from its founder Zoroaster, a Bactrian sage or 
prophet, who lived in the reign of King Gushtasp the 
First, Zoroaster's name has come down to us from 
antiquity in much the same relation to this form of 
religion as that of Moses to Judaism, or of Sakya- 
Mouni to Buddhism. As in those cases, certain 
learned conmientators have endeavoured to show that 
the alleged foimder was purely mythical and had no 
real historical existence, basing their argument mainly 
on the fact that a number of supernatural attributes, 
and embodiments of metaphysical and theological ideas, 
became attached to the name, just as a whole cycle of 
solar myths became associated with the name of Her- 
cules. But this seems to be carrying scepticism too 
far. Experience shows that religions have generally 
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ed in tlie crystal! isation of ideas floating m 
at certain periods of the evolution of societies, 
e nucleus of some powerful personality. Nearly 
Teat religions of the world, such as BuddMsm, 
inism, Christianity, and Maliometanisto, clearly 
orical founders, and it would be hj-percritical to 
at such a man as Jesus of Nazareth really lived 
many of his sayings and doings may be traced 
nations, more or less erroneous, of ancient pro 
or because his human nature became transfigured 
Logos and other metaphysical conceptioEa of 
sandrian philosophy. 

'le case of Zoroaster, the argument for his Ms- 
sistence seems even stronger, for his name is 
d with historical reigns and places, and his 
early history contains nothing supernatural or 
ble. He is represented as simply a deep thinker 
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r Zoroaster to be true, and by confining myself to the 
road, leading principles of his religion, without dwell- 
ig on its varying phases, or on the mythical legends 
id ritualistic observances which, as in the case of all 
ther old religions, have crystallised about the primitive 
lea and the primitive founder. 

Zara-thustra, or, as he is commonly called, Zoroaster, 
ad the religion which goes by his name, are known to 
B mainly from the sacred books which have been pre- 
arved by the modem Parsees. The Parsees, a small 
jmnant of the Persians who under Cyrus founded one 
f the mightiest empires of the ancient world, flying 
om their native country to escape firom persecution 
^er the Mahometan conquest, formed a colony in India, 
ad are now settled at Bombay. They form a small 
ut highly intelligent community, who have preserved 
leir ancient religion, and, fortunately, some consider- 
i)le fragments of their sacred scriptures. The oldest 
r these are written in the Gata dialect of the Avesta 
r Zend language, which is contemporary with Sanskrit, 
id bears much the same relation to it as Latin does 
> Greek. The primitive Aryan family at some very 
mote period became divided into two branches, and 
idiated from their Central Asian home in two direc- 
ons. The Hindoo branch migrated to the south into 
le Punjaub and Hindostan ; the Iranian westwards, 
ito Bactria and Persia ; while other successive waves 
: Aryan migration in prehistoric times rolled still 
irther westwards over Europe, obliterating all but a 
w traces of the aboriginal population. 

The period of this separation of the Iranian and 
[indoo races must be very remote, for the Kig- Veda is 
robably at least 4^000 years old^ and the divergence 
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s form of Sanskrit and the Gata dialect of tlie 

ready as great as that between tivo kindred 

languages such as Greek and Latin. Tlie 

■ of religious ideas is also evidently of very 

In the Hindoo, and all other races of the 

■e Aryan stock, the word used for gods and good 

\b taken from the root ' d!v,' to shine. Thus, 

Sanskrit, Zens and Thcos in Greek, Dens in 

us in German, Diews in Lutheranism, Dia in 

§ew in Kymric, all mean the bright or shining 

■■eBcnted by the vault of heaven. But in Iranian 

1 has an oppoijite sense, and the ' deeva ' corre- 

3 our ' devils.' 

I primitive Aryan religions were evidently oil 
Ifrom a contemplation of the powers and pheno- 
[ nature. The sky, with its flood of light and 
f ethereal blue, was considered to be the hifrhest 
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Some 3,200 years ago a sight might have been seen 
in the ancient city of Balkh — the famous capital of 
Bactria, the ' Mother of Cities ' — very like that witnessed 
some fourteen centuries later at our own Canterbury. 
The king and his chief nobles and courtiers were 
dissembled to hear the discourse of a preacher who pro- 
posed to teach them a better religion. Gushtasp listened 
to Zoroaster, as Ethelbert listened to Augustine, and in 
each case reason and eloquence carried conviction, and 
the nation became converts to the new doctrine. 

This conversion was eflfected without miracles, for 
it is expressly stated in the celebrated speech of the 
prophet, preserved in the 30th chapter of the Yasna, 
that he relied solely on persuasion and argument. 
Ferdousi, the Persian Homer, thus describes the first 
interview between Zoroaster and Gushtasp : ' Learn,' 
he said, * the rites and doctrines of the religion of excel- 
lence. For without religion there cannot be any worth 
in a king. When the mighty monarch heard him speak 
of the excellent religion, he accepted from him the 
excellent rites and doctrines.' 

The doctrines of this * excellent religion' are ex- 
tremely simple. The leading idea is that of mono- 
theiBm, but the one God has far fewer anthropomor- 
phic attributes, and is relegated much farther back 
into the vague and infinite, than the god of any other 
monotheistic religion. Ahura- Mazda, of which the 
more familiar appellation Ormuzd is an abbreviation, 
means the * All-knowing Lord ; ' he is said sometimes 
to dwell in the infinite luminous space, and sometimes 
to be identical with it. He is, in fact, not unlike the 
inscrutable First Cause, whom we may regard with awe 
and reverence, with love and hope, but whom we can- 
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:end to define or to understand. But tlie radiial 
ce between Zoroastrianism and other religions ii 
doe8 not conceive of tliis one God as an omnipo- 
eator, wlio might make the universe as he ciose, 
refore was directly responsihle for all the evil 
3Ut as a Being acting by certain fixed laws, one 
li was, for reasons totally inscrutable to as, ttat 
ce implied polarity , and therefore that there could 
ood without corresponding evil. 
Haug, who is the greatest authority on all ques- 
nnected with the Zend scriptures, says : ' Earng 
at the grand idea of the unity and indivisibility 
upreme Being, Zoroaster undertook to solve the 
roblem which has engaged the attention of bo 
ise men of antiquity and even In modem times, 
V are the imperfections discernible in the world, 
ious kind of g'stIs, wickedness, and baseness, 
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inknown First Cause, who comprehends within himself 
)oth principles as a necessary law of existence, and in 
rhom believers may hope that evil and good will ulti- 
oately be reconciled. 

Anquetil du Perron, the first translator of the Zend- 
vesta, in his * Critical View of the Theological and Cere- 
lonial System of Zar-thurst,' thus sums up the Parsee 
reed : * The first point in the theological system of 
oroaster is to recognise and adore the Master of all 
lat is good, the Principle of all righteousness, Ormuzd, 
jcording to the form of worship prescribed by him, and 
ith purity of thought, of word, and of action, a purity 
hich is marked and preserved by purity of body, 
ext^ to have a respect, accompanied by gratitude, for 
B intelligence to which Ormuzd has committed the 
re of nature (i.e. to the laws of nature), to take in 
ir actions liieir attributes for models, to copy in our 
)nduct tlie liarmony which reigns in the different 
arts of the universe, and generally to honour Ormuzd 
L all that he has produced. The second part of their 
Jigion consists in detesting the author of all evil, 
loral and physical, Ahriman — ^his productions, and his 
orks ; and to contribute, as far as in us lies, to exalt 
le glory of Ormuzd by enfeebling the tyranny which 
le Evil Principle exercises over the world.' 

It is evident that this simple and sublime religion is 
le to which, by whatever name we may call it, the best 
lodem thought is fast approximating. Men of science 
ke Huxley, philosophers like Herbert Spencer, poets 
ke Tennyson, might all subscribe to it; and even enlight- 
led Christian divines, like Dr. Temple, are not very 
r firom it when they admit the idea of a Creator be- 
nd the atoms and energies, whose original impress. 
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Q the form of laws of nature, was bo perfect asto 
no sccoodary interference. Admit that Christ is 

t personification of the Spenta Mainyush, or good 
e in the inscrutable Divine polarity of existence, 

nan may be at the same time a Cliristian and i 
rian. 

; religion of Zoroaster has, however, this great 
ge in the existing conditions of modem thought, 

IB not dragged down by such a dead weight of 

nal dogmas and miracles as still hangs upon the 
f Christianity. Its dogmas are comprised in da 
nt that there is one supreme, unknown, First 
who manifests himself in the universe under 

awB which involve the principle of polarity, 
hardly so much a dogma as a statement of fact, 
he ultimate and absolute truth at which it is 

2 for human faculty to arrive. No progress of 
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later writings in the Pehlvi language, as of his concep- 
tion by his mother drinking a cup of the sacred Homa, 
lut these are of no authority and form no part of the re- 
ligion. On the contrary, the original scriptures which 
profess to record his exact words and precepts disclaim 
all pretension to divine nature or miraculous power, and 
base the claims of the * excellent religion ' purely on 
reason. This is an immense advantage in the ' struggle 
for life,' when every day is making it more impossible 
for educated men to believe that real miracles ever 
actually occurred, and when the evidence on which 
they were accepted is crumbling to pieces under the 
light of critical enquiry. The Parsee has no reason 
to tremble for his faith if a Galileo invents the tele- 
scope or a Newton discovers the law of gravity. He 
has no occasion to argue for Noah's deluge, or for the 
order of Creation described in Genesis. Nay even, he 
may remain undisturbed by that latest and most fatal 
Jiscovery that man has existed on the earth for imtold 
iges, and, instead of falling from a high estate, has 
•isen continuously by slow and painful progress from 
he rudest origins. How many orthodox Christians 
:an say the same, or deny that their faith in their 
lacred books and venerable traditions has been rudely 
haken? 

The code of morality enjoined by the Zoroastrian 
eligion is as pure as its theory is perfect. Dr. Haug 
numerates the following sins denounced by its code, 
ind considered as such by the present Parsees : Murder, 
nfanticide, poisoning, adultery on the part of men as 
veil as women, sorcery, sodomy, cheating iu weight 
tnd measure, breach of promise whether made to a 
^roastrian or non- Zoroastrian, telling lies and deceiv- 





A MODERN ZOROASTRIAN. 

e covenants, slander and calumny, perjury, dis- 
ippropriation of wealth, taking bribes, keeping 
e wages of labourers, mifiappropriation of re- 
iroperty, removal of a boundaiy stone, turomg 
out of their property, maladministration and 
ng, apostasy, heresy, rebellion. These are posi- 
nctions. The following are condemnable from s ' 

point of view : Abandoning the husband; not 
edging one's children on the part of the father; 
owards subjects on the part of a ruler ; avarice, 

illiberality and egotism, envy. In addition 
e a number of special precepts adapted to tie 

rites of the Zoroastrian religion which aim 
ly at the enforcement of sanitary rules, kind- ' 
uiinials, hospitality to strangers and travellers, 
superiors, and help to the poor and needy, 
evident that this is the most complete and com- 
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animals is specially enjoined, and it is considered a sin 
1o lU-treat animals of the good creation, such as cattle, 
Bheep, horses, or dogs, by starving, beating, or unne- 
eessarily killing them. With true practical wisdom, 
lowever, the * Msehood of extremes ' is avoided, and 
this precept is not, as in the case of Brahminism and 
Buddhism, carried so far as to prohibit altogether the 
taking of animal life, which is expressly sanctioned 
when necessary. This sober practical wisdom, or what 
Matthew Arnold calls * sweet reasonableness,' is a very 
characteristic feature of Zoroaster's religion, and very 
remarkable as having been taught at so early a period 
•in the history of civilisation. 

Another precept, which might well have been made 
by an English board of health in the nineteenth cen- 
tury, is not to pollute water by throwing impure matter 
into it. 

The only special Parsee rites which would be un- 

Buited for modem European society, are the worship of 

the sacred fire and the disposal of the dead. It is true 

that the former is distinctly understood to be merely a 

Symbol of the Deity, and used exactly as water is in 

baptism, or as the ascending flame of candles and smoke 

from swinging incense are in the Catholic ritual, to bring 

more vividly before the minds of the worshippers the 

idea of the spirit soaring upwards towards heaven. 

Still, in modem society fire is too well understood 

as merely a particular form of chemical combination, 

and is too familiar as the strong slave and household 

drudge of man, to acquire a leading place in a religious 

ritual where it has not been hallowed by the usage of 

a long line of ancestors and the traditions of a venerable 

antiqui^. AU that can be said is, that if religious 



canoe. 

Anoliher Paraee rite, wli 

general usage, is that of 
towers of silence, where the 
devoured by birds of prey, 
motive of not defiling the p 
water, by corruption ; but it 
the conditions of civilisation 
in crowded cities under a hue 

There is little prospect 
conversion to the sect of Zon 
probable is the gradual tr 
modes both of religious and s 
thing which is, in principle, 
* excellent religion ' taught by 

The miraculous theory of 
ally dead, the only theory thai 
fedings, and the ineradicable ei 
the human mind with the in( 
of science, is that of a remote { 
and incomprehensible First Cs 
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Trae religion consists in a recognition of tMs truth, a 
feeling of reverence in presence of the unknown, and, 
above all, a feeling of love and admiration for the good 
principle in whatever form it is manifested, in the beauties 
of nature and of art, in moral and physical purity and 
perfection, and all else that falls within the domain of the 
Prince of Light, in whose service, whether we conceive 
of him as an abstract principle, or accept some personi- 
iic4ition of him as a living figure, we enlist as loyal 
soldiers, doing our best to fight in his ranks against th^ 
powers of evil. 

The application of the all-pervading principle of 
polarity is exemplified in the realm of art. The glorious 
Greek drama turned mainly on the conflict between re- 
sistless fate and heroic free-will, and is typified in its 
highest form by -Sschylus, when he depicts Prometheus 
chained to the rock hurling defiance at the tyrant of 
heaven. Our own Milton, in like manner, gives us the 
spectacle of the fallen archangel opposing his indomi- 
table will and fertile resources to the extremity of ad- 
verse circumstance and to Almighty power. 

The greatest of modem dramas, Goethe's * Faust,' 
turns so entirely on the opposition between the humaj^i 
soul striving after the infinite, and the spirit der vemeint^ 
who combats ideal aspirations with a cynical sneer, that 
it might well be called a Zoroastrian drama. It is a 
picture of the conflict between the two opposite prin- 
ciples of good and evil, of affirmation and negation, of 
the beautiful and the ugly, personified in Faust and Me- 
phistopheles, and it is painted on a background of the 
great mysterious unknown. * Wer darf ihn nennen ? ' 

Who dares to name Him, 

Who to say of Him, * I ])elieve * 1 
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"VTho is there ever with a. heart to dare 
To utt<:r, ' I believe Him not ' t 

D poetry, Tennyson, the poet of modem thought, 

the deepest chords when he asks — 
Are God and Nature, then, at strife t 

ts in the sharpest contrast on the background of 
DOwn, the conflict between the faith that 

God is tove indeed, 
And love creation's final law, ^ 

harsh realities of nature, which 

Red in tooth and claw 
With ravine shrieks against the creed ; 

1 in his later work, ' The Ancient Sage,' he 

Thou const not prove the Nameless, my son I 
For nothing worthy proving can be proven. 

Nor yet disproven. 
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sympatliy in him which, as the poles of carbon attract 
BO many elements and form so many combinations, 
enable him to take into his own nature, assimilate, and 
reproduce every varied shade of character from a 
Miranda to a Caliban, from an Imogen to a Lady 
Macbeth, from a Falstaff to an Othello. Sir Walter 
Scott and all our great novelists have the same faculty, 
though in a less degree, and are great in exact propor- 
tion as they have many poles in their nature, and as 
those are poles of powerful polarity. The characters 
and incidents which affect us strongly and dwell in the 
memory are those in which the clash and conflict of 
opposites are most vividly represented. We feel infinite 
pity for a Maggie Tulliver dashing her young life, like 
a prisoned wild bird, against the bars of trivial and pro- 
saic environment which hem her in ; or for a Colonel 
Newcome opposing the patience of a gentle nature to 
the buffets of such a fate as meets us in the everyday 
world of modem life, the failure of his bank and the 
naggings of the Old Campaigner. On a higher level of 
art we sympathise with a Lancelot and a Guinevere 
because they are types of what we may meet in many a 
London drawing-room, noble natures dravrn by some 
&tal fSdry fascination into ignoble acts, but still retain- 
mg something of their original nobility, and while 

Their honour rooted in dishonour stands, 

appearing to ordinary mortals little less than ^ archangels 
ruined.' Or even if we descend to the lowest level of 
the penny dreadful or suburban drama, we find that 
the polarity between vice and virtue, however coarsely 
delineated, is that which mostly fascinates the imcultured 
mind. 

f9 
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affinity between Zoroastrianism and art ii 
plained wKen we consider that in one respect 
manifest advantage oyer most Christian fbrnu 
Dn. Christianity in its early origins received a 
Oriental asceticism which it never shook off, 
ch in the declining centuries of the Roman 
and in the barbarism and superstition of tlie 
Ages, developed into what may be almost called ■ 
vorsliip of the ugly and repulsive. The imti- 
jetween the flesh and the spirit was carried 
an extreme and false extent, that everything 
pleasant and beautiful came to be regarded aa 
nd the odour of sanctity was an odour which 
er-by would do well to keep on the windward 
Tliis leaven of asceticism is the rock npon 
uritanism, monasticism, and many of the high- 
s of Cliristian life have invariably split. It 
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tion of Rome ; but the pendulum in its reaction swung 
much too far, and when organised in the ceUbacy of 
the clergy and monastic institutions asceticism became 
the source of great evils. Even at a late period we can 
see in the reaction of the reign of Charles II. how 
antagonistic the puritanical creed, even of men like 
Cromwell and Milton, proved to the healthy natural 
instinct of the great mass of the English nation. And 
at the present day it remains one of the main causes 
of the indifference or hostility to religion which is so 
widely spreading among the mass of the population. 
Children are brought up to consider Sunday as a day of 
penance, and church-going as a disagreeable necessity ; 
while grown-up men, especially those of the working 
classes, resent being told that a walk in the country, a 
cricket-match, or a visit to a library or museum on 
their only holiday, is sinful. 

In view of the approximation between the Zoroas- 
trian religion and the forms of modem thought it is 
interesting to note how the former works among its 
adherents in actual practice. For, after all, the prac- 
tical side of a religion is more important than its specu- 
lative or philosophical theories. Thus, for instance, 
the Quakers have a faith which is about the most 
reasonable of any of the numerous sects of Christia- 
nity and nearest to the spirit of its Founder, and yet 
Quakerism remains a narrow sect which is far from 
being victorious in the * struggle for life.* Mahome- 
tanism, again, while dying out among civilised nations, 
shows itself superior to Christianity in the work of 
raising the barbarous, fetish-worshipping negroes of 
Africa to a higher level. And Mormonism, based on 
the most obvious imposture and absurdity, is the only 
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gion which, in recent times, Las taken root and 
ain extent flourished. 

d by this test, Zoroastrianism has made good itt i 
be called the ' excellent religion.' Its followers, | 
ted community of Parsees in India, are honour- 
tinguished for probity, intelligence, enterprise, 
spirit, benevolence, tolerance, and other good 
. By virtue of these qualities they have raised 
ves to a prominent position in our Indian empire, 
e a leading part in its commerce and indas 
erprise. The chief shipbuilder at Bombay, tlie 
3at native railway contractor, the founder of 
actories, are all Parsees, and they are found as 
ts, traders, and shopkeepers in all the chief 
f British India, and distant places such as Aden 
Qzibar. Their commercial probity is proverbial, 
in England, they have few written agreements, 
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gh ideals above the sordid level of animal appetite 
id the selfish supremacy of brute force. 

The Parsees in this respect stand high, far higher 
an any other Oriental people, and on a level with the 
ist European civilisation. The equality of the sexes 
distinctly laid down in the Zoroastrian scriptures, 
^omen are always mentioned as a necessary part of 
le religious community. They have the same rdigious 
tea as the men. The spirits of deceased women are 
voked as well as those of men. Long contact with 
le other races of India, and the necessity for some 
itward conformity to the practices of Hindoo and 
ahometan rulers, did something to impair the posi- 
ya of females as regards public appearances, though 
e Parsee wife and mother always remained a principal 
jure in the Parsee household ; and latterly, under the 
curity of English rule, Parsee ladies may be seen eyery- 
here in public, enjoying just as much liberty as the 
dies of Europe or America. Nor are they at all 
jhind their Western sisters in education, accomplish- 
ents, and, it may be added, in daintiness of fashionable 
tire. In fact, an eager desire for education has become 
prominent feature among all classes of the Parsee com- 
unity, and they are quite on a par with the Scotch, 
erman, and other European races in their eflforts to esta- 
ish schools, and in the numbers who attend, and especi- 
ly of those who obtain distinguished places in the higher 
hools and colleges, such as the Elphinstone Institute 
id the Bombay University. Female education is also 
tively promoted, and no prejudices stand in the way 
attendance at the numerous girls' schools which have 
en established, or even of studying in medical colleges, 
liere Parsee women attend lectures on all branches of 
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science aloDg with male students. Those wlio 
e position of inferiority and seclusion in which 
are kept among all other Oriental nations can 
reciate the largeness and liberality of spirit of i 
which, in spite of all surrounding influeLcei, 
ered such a thing possible in such a country 83 

ther promment trait of the Parsce character is 
pbilantliropy and public spirit. In proportion 
numbers and means they raise more money for 
le objects than any other religious sect. And 
se it in a way which does the greatest credit to 
erance aud liberality. For instance, the Parsccs 
s principal subscribers to a fund raised in Bom- 
aid of the ' Scottish Corporation,' and quite 
a Parsee gentleman gave 16,000^. towards the 
raent of a femiJe hospital under the care ot 
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them that it should be both a pleasure and a pride to 
associate their names with some act of noble liberality. 
A better spirit we may hope is springing up, and there 
have been occasional instances of large sums applied to 
public purposes, such as parks and colleges, by private 
individuals, principally of the trading and manufactur- 
ing classes, such as the Salts, Crossleys, Baxters, and 
Holloways ; but on the whole the amount contributed is 
miserably small. It is probably part of the price we 
pay for aristocratic institutions that those who inherit 
or accumulate great fortxmes consider it their primary 
object to perpetuate or to found great families. Be this 
as it may, a totally different spirit prevails among the 
Parsees of Bombay, where it has been truly stated that 
hardly a year passes without some wealthy Parsee 
coming forward to perform a work of public generosity. 
The instance of Sir Jamsedjee Jijibhoy, who attained a 
European reputation for his noble benevolence, is only 
one conspicuous instance out of a thousand of this 
* public spirit ' which has become almost an instinctive 
element in Parsee society. 

How far the large and liberal religion may be the 
cause of the large and liberal practice, it is impossible 
to say. Other influences have doubtless been at work. 
The Parsees are a commercial people, and commerce i& 
always more liberal with its money than land. They 
are the descendants of a persecuted race, and as a rule 
it is better to be persecuted than to persecute. Still, 
after making all allowances, it remains that the tree 
cannot be bad which bears such fruits ; the religion 
must be a good one which produces good men and 
women and good deeds. 

Statistical facts testify quite as strongly to the high 
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i of the Parsee race, and the practical reaulta 
bllow from the observance of the Zoroastrian 
A small death-rate and a large proportion of 
prove the vigorous vitality of a race. Tie 
have the lowest death-rate of any of the many 
ho inhabit Bombay. The average for the twx) 
881 and 1882 per thousand was for Hindoos 
for Mussulmans 30-46 ; for Europeans 20-18 ; for 
19-26. The percentage of children nndertwo 
d to women between fifteen and forty-five wm 
for Parsees, as against Hmdoos 22-24, and 
nans 24-9, showing inconteatably greater vitaliiy 
ater care for human life. 

,618 male and 2,966 female mendicants in Ae 
Bombay, only five male and one female Tere 

se figures apeak for themselves. It is evident 



CHAPTER XIV. 

FORMS OF WORSHIP. 

yion*8 lines — Carnegie's description — Parsee nature- worship — English 
Sunday — ^The sermon — Appeals to reason misplaced — Music better 
thnn words — The Mass — Zoroastrianism brings religion into daily life 
—Sanitation — Zoroastrian prayer — Religion of the future — Sermons 
in stones and good in everything. 

Not vainly did the early Persian make 
His altar the high places and the peak 
Of earth-o'ergazing mountains, and thus take 
A fit and unwall'd temple, where to seek 
The spirit, in whose honour shrines are weak, 
Uprear'd of human hands. Come, and compare 
Columns and idol-dwellings, Goth or Greek, 
With nature^s realms of worship, earth and air, 
Nor fix on fond abodes to circumscribe thy prayer I 

aiUde Harold, iii. 91. 

A. SHREWD Scotch- American ironmaster — ^Andrew Car- 
negie — ^in an interesting and instructive record of ex- 
?erienceB during a voyage round the worid, gives the 
oUowing description of the worship of the modern 
^arsees, as actually witnessed by him at Bombay : — 

'This evening we were surprised to see, as we 
trolled along the beach,' more Par sees than ever before, 
Ud more Parsee ladies richly dressed, all wending their 
^ay towards the sea. It was the first of the new moon, 
period sacred to these worshippers of the elements ; 
nd here on the shore of the ocean, as the sun was sink- 
^g in the sea, and the slender silver thread of the 
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nt moon was fiiiiitly Bluning on the horizon, th^ 1 
igated to perform their religious rites. 
ire was there in its grandest form, the settii^| 
nd water in the vast expanse of the Indian Ocean | 
etched before them. The earth was under thar | 
nd wafted across the sea the air came laden with 
rfumes of " Araby the blest." Surely no time a 
:ould be more fitly chosen than this for lifting up 
ul to the realms beyond sense. I could not bat 
pate with these worshippers in what was so 
y beautiful. There was no music save the solena 

of the waves as they broke into foam on the 
But where shall we find bo mighty an o:^ 
Trand an anthem ? 

ow inexpressibly sublime the scene appeared to ■ 
ad how insignificant and unworthy of the nn- 

seemed even our cathedrals "made with human 
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pletely out of harmony with its existing environment 
than our traditional form of church service. The 
Bermon has been killed by the press and has become an 
anachronism. There was a time when sermons like 
those of Latimer and John Knox were living realities ; 
they dealt with all the burning political and personal 
questions of the day, and to a great extent did the work 
low done by platform speeches and leading articles, 
[f there are national dangers to be denounced, national 
iortcomings to be pointed out, iniquity in high places 
o be rebuked, we look to our daily newspaper, and not 
o our weekly sermon. The sermon has in a great 
najority of cases become a sort of schoolboy theme, in 
^hich traditional assumptions and conventional phrases 
ire ground out, with as little soul or idea behind them 
18 in the Thibetan praying-mill. In the course of a 
ong life I have gained innumerable ideas and expe- 
jenced innumerable influences, from contact with the 
¥orld, with fellow-men, and with books ; but although 
[ have heard a good many sermons, I cannot honestly 
my that I ever got an idea or an influence from one of 
hem which made me wiser or better, or different in any 
respect from what I should have been if I had slept 
hrough them. And this from no fault of the preachers. 
[ have heard many who gave me the impression that 
hey were good men, and a few who impressed me as 
)eing able and liberal-minded men — ^nor do I know that, 
mder the conditions in which they are placed, I could 
lave done any better myself. But they were dancing 
n fetters, and so tied down by conventionalities that 
t was simply impossible for them to depart from the 
mths of a decorous routine. 

The feet is that the whole point of view of our 
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i services, especially in Protestant countries, 
jme a mistaken one. It is far too mccli an 
the intellect and to abstract dogmas, and too 
le to the realities of actual life and to the vagua 
3 and aspirations which constitute the proper 

religion. In the great reaction of the Refop- 
t was perhaps inevitable that an appeal should 
• to reason against the abuses of an infallible 
; and as long as the literal inspiration of the 
id other theological premises were held to be 
ed axioms by the whole Christian world, there 
le a certain interest in hearing them repeated 
i over again in becoming language, and in 
; to sermona which explained shortly con- 

which might be drawn from these admitted 

Uut this is no longer the case. It is impos- 

touch the merest fringe of the questions now 
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Duns ScotuB, how many angels can stand on the point 
of a needle, and I remain unaffected ; but let me hear 
Rossini's *Cujus Animam/ or Mozart's * Agnus Dei,' 
and I say, * Thus the angels sing/ 

In lids respect the Roman Catholic Church has 
retained a great advantage over reformed churches. 
Whatever we may think of its tenets and principles, its 
forms of worship are more impressive and more attrac- 
tive. The Mass, apart from all dogma and miracle, is 
a mysterious and beautiful religious drama, in which 
appropriate symbolism, vocal and instrumental music, 
all the highest efforts of human art, are united to pro- 
duce feelings of joy and of devoutness. The vestment 
of the priest, his gestures and genuflexions, the Latin 
words chanted in stately recitative, the flame of the 
candles pointing heavenwards, the burning incense 
slowly soaring upwards, the music of great masters, 
not lie our A-eary and monotonous psalmody, but in 
follest harmony and richest melody — all combine to 
attune the mind to that state of feeling which is the 
soul of religion. 

In this respect, however, what I have called the 
Zoroastrian theory of religion affords great advantages. 
It connects religion directly with all that is good and 
beautifiil, not only in the higher realms of speculation 
and of emotion, but in the ordinary affairs of daily life. 
To fed the truth of what is true, the beauty of what is 
beautiful, is of itself a silent prayer or act of worship 
to the Spirit of Light; to make an honest, earnest, 
effort to attain this feeling, is an offering or act of 
homage. Cleanliness of mind and body, order and 
propriety in conduct, civility in intercourse, and all the 
homely virtues of everyday life, thus acquire a higher 
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nee, and any wilful and persistent disregard 
becomes an act of mutiny against the Power 
■e have elected to serve. Such moral per\'ersion 
impossible as that which in the Middle Ages 
ed filth with holiness, and adduced as a title to 
ition that the saint had worn the same woollen 
itU it fell to pieces under the attacks of vermin, 
gh at this in more enlightened days, but we 
litate it by setting up false religious standards, 
iking we can make men better by penning tkm 
undays in the foul air and corrupting influences 
ly peopled cities. 

identification of moral and physical evil, which 
f the most essential and peculiar tenets of the 
ian creed, is fast becoming a leading idea in 
civilisation. Our most earnest phUanthropista 
ous workers in the fields of sin and misery in 
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ons for the healthy ; and to providing clubs and 
jading-rooms as substitutes for the gin-palace and 
ablic-house. The latest development of this idea, that 
f the * People's Palace ' in the East End of London, is 
noble oflFering to the ' Spirit of Light,' by whatever 
ame we choose to call him, in opposition to the * Spirit 
f Darkness/ 

To the Zoroastrlan, prayer assumes the form of a 
^cognition of all that is pure, sublime, and beautiful in 
lie surrounding universe. He can never want oppor- 
imities of paying homage to the Good Spirit and of 
)oking into the abysses of the unknown with reverence 
nd wonder. The light of setting suns, the dome of 
Dving blue, the clouds in the might of the tempest or 
esting still as brooding doves, the mountains, the 

Waste 
And solitary places where we taste 
The pleasure of believing what we see, 
Is boundless, as we wish our souls to be ; 

ie ocean lashed by storm, or where it 

All down the sand 

Lies breathing in its sleep, 

Heard by the land — 

lese are a Zoroastrian's prayerp. 

And even if, * in populous cities pent,' he is cut off 
•om dose communion with nature, opportunities are 
ot wanting to him of letting his soul soar aloft with 
urifjdng aspirations. A glimpse of the starry sky, 
v^en if seen from a London street, may bear in on him 
le awful yet lovely mystery of the Infinite. Good 
ooks, good music, true works of art, may all strengthen 
is love of the good and beautiful. A dense fog, or 

Q 
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A WELL-Ba^owN fable tells how in the olden time two 
knights were riding in opposite directions along a green 
road overarched by the trees of an ancient forest. It 
was a bright morning in early summer, with the green 
leaves freshly bursting in contrasted foliage ; the sun 
had just risen over the tops of the trees in clouds of 
golden and crimson glory ; dewdrops were glittering 
like diamonds on every twig and blade of grass ; and 
the joyous birds carolling their loudest song to gi-eet the 
opening day. 

Everything was fresh and cheerful as of a newborn 
earth, and so were the spirits of the two youtliful 
knights, who were pricking forth in search of adventures. 
He whose face was turned towards the West, where the 
rising sun had last set, wore a primrose scarf over his 
cuirass, and had on his shield a quaint device, which, 

a2 
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r inspection, might be seen to be a tombstone 

inBcription, 

' I was well, would be better, and here I am.' 

along musing on the heroic legends of the past, 
ling that he had been a knight of Arthur's roiimJ 
ride out with the blameless king against invad- 
hen. 

second knight, whose face was turned towards the 
iin, bore an azure shield with a different device, 
was depicted the good Sir James Donglaa 
X the serried Paynira army, and, as he cbarge<i, 
before him into the hostile ranks the casket 
ng the heart of Robert Bruce, and shouting for 

y— 

Go thou aye forward, as was thy wont, 
rode his fimcy wrought the fairy web of a 
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* Your eyes must be of the dullest/ said the first 
light, ^ if you mistake gold for silver.' 

^ Not so dull as yours,' retorted the other, ' if you 
istake silver for gold/ 

The argument waxed hot, and, as usual in such 
ises, as tempers grew weak adjectives grew strong, 
oon, like the old Homeric heroes when Gteek met 
rojan 

Far on the ringing plains of >vindy Troy, 

inged words of fire and fury darted firom each mouth, 
ad epithets were exchanged, of which ' stupid old 
'ory ' and * low, vulgar Radical ' were among the least 
npai'liamentary. At length the fatal words * You lie ' 
scaped simultaneously from both, and on the instant 
pears were couched, steeds spurred, and, red with 
ige, they encountered each other in full career. Such 
ras the momentum that both men and horses rolled 
ver, even as the Templar went down before the spear 
f Ivanhoe within the lists of Ashby-de-la-Zouch. But, 
ke the redoubted knight Brian de Bois-Guilbert, each 
prang to his feet and drew his sword, eager to redeem 
lie fortune of war in deadly combat. Like two surly 
oars with bristling backs and foaming tusks quarrelling 
)r the right of way in Indian jungle, or tawny lions in 
I umidian desert tearing one another to pieces for the 
niles of a leonine Helen, the heroes clashed together, 
titting, slashing, parrying, foyning, and traversing, until 
t length, bleeding and breathless, they paused for a 
loment, leaning on their swords to recover second wind. 
Just then an aged hermit appeared on the scene, 
rawn thither by the sound of the combat. 

* Pause, my sons,* he said, ^ and tell me what is the 
mse of this furious encounter ' 
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nder false villain protests,' said the one, 'tkt 

d which hangs there is of gold.' 

\ that lying varlet persists that it 16 of silver,' 

other. 

hermit smiled, and said, ' Hold your hands, good 

a single moment, and use your remaiaing 

to exchange places and look at the opposite 
he shield.' 

' obeyed his words, and found to their conr 
lat they had been fighting in a quarrel in wHch 

right and each wrong. 

her,' they said, ' we are fools. Grant as thy 
or our folly and absolution for our sin.' 
solution,' said the hermit, 'is soon granted for 

hich arise from the innate tendency of poor 
nature. Wiser and older men than you are 

see only their own side of a question. Come, 
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notion. As Herbert Spencer truly says, * from anta- 
jonistic social tendencies there always results not a 
nedium state, but a rhythm between opposite states. 
!»fow the one greatly preponderates, and presently, by 
'eaction, there comes a preponderance of the other.' 
3o it is with the antagonism of conservative and liberal 
«ndencies. In the societies of the ancient world, and 
X) the present day in the East, the conservative tendency 
mduly preponderates, and they crystallise into inert 
nasses in the form of despotisms, and of sacerdotal or 
idministrative hierarchies. At times the pent-up forces 
vhich make for change accumulate, and, as in the 
French Revolution, explode with destructive violence, 
ihattering the old and bringing in new eras. But im- 
ess the balance between liberty and order is tolerably 
)re8erved in the individual citizens whose aggregate 
brms the society, after a period more or less prolonged 
»f violent oscillations they crystallise anew into fresh 
brms, in which another military dynasty, or it may be 
idministrative centralisation under the name of a re- 
mbliCj again asserts the preponderance of the centripetal 
brce. 

The happiest nations are those in which the in- 
[ividual character of individual citizens supplies the 
equisite balance. An ideal society is one in which 
very citizen is at the same time liberal and conservative ; 
aw-abiding, and yet with a strong instinct for liberty 
f thought and action, for progress and for individual 
Qdependence. It is among the Teutonic races, especially 
vhea they are placed in favourable conditions as in new 
ountries, or in old countries where for ages 

Freedom has widened slowly down. 
From precedent to precedent, 
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happy ideal is most nearly realised. Hence it 
these races are more and more coming to the 
d surviving in the struggle for existence, 
contrast of English and French colonisation 
striking instance of this difference of races. 
ry and a half ago France stood as well as 
in the race for colonial supremacy. She tad 
of us in Canada, and her pioneers had explored 
at Lakes, the Mississippi, and a large part of 
tiuent of North America west of the Rocky 
J18. To-day there are sixty millions of an 
speaking population in that continent, while 1 
IS scarcely spoken beyond the single province of 
Political events had doubtless something to 
this result ; but it has been mainly owing to tie 
ualilics of the two races, for even the genius of 
1 might have failed to establish our supremacy 
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lerce fall into the hands of English, Germans, and 
hinese, as in Cochin China, or to stagnate as in New 
Caledonia. As a witty French writer puts it, the trade 
f a remote French colony may be summed up as — 
nports, absinthe and cigars ; exports, stamped paper 
ad red-tape. Individualism in this case has been fairly 
itted against Socialism, and has beaten it out of the 
eld by the verdict of Fact, which is more conclusive 
lan any amount of abstract argument. 

To return, however, to the field of politics. Where 
le essential quality of being law-abiding is wanting 
. individuals, it is hopeless to look for real liberty, 
he centripetal force in societies, as in planets, must be 
ipplied somehow, or they would fly into dissolution ; 
id if not by the integration of the tendencies of the 
dividual units, then by external restrictions. Social- 
bs may be allowed to make inflammatory harangues 

a non- explosive atmosphere, but hardly to let off 
leir fireworks in a powder-magazine. In order, how- 
ler, that a nation shall be law-abiding, it is essential 
at the great majority should feel that, on the whole, the 
w is their fiiend. It is not in human nature to love 
at which injures, or to respect that which is felt to be 
ijust. The volcanic explosion of the French Revolu- 
m was due to the feeling of the French nation, with 
e exception of a few courtiers, nobles, and priests, 
at the existing order of things was their enemy, and 
w a tool in the hands of their oppressors. Even 
aong English-speaking races we find, in the unfor- 
nate instance of Ireland, that under specially un- 
v^ourable circumstances the same effects may be 
oduced by the same causes. What has English law 
actically meant for centuries to an average peasant of 
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r Conncmarn ? It has meant an irresistible 
nt power, which comes down on him witii 
eviction to compel him to pay a high rent on 
improvements. More than half the population ' 
d consists of tenants and their families occupy- 
I holdings, paying less than 10/. a year of reat. 
umense majority of these small holdings two 
ay he safely asserted : first, that the total gross 
the produce is insufficient, after paying the 
leave a decent subsistence for the cultivator. 
7, that this rent is levied to a great extent on 
rovcments of the tenant or his predecessors. 
out the poorer parts of Ireland the greater 
he soil, in its natural state of bog or moimtiun, 
orth a rent of a shilling an acre ; but some 
sant, urged by the earth-hunger which result* 
absence of other sources of employment, squats 
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follow when the instincts of a whole population are 
brought by an unfavourable combination of circum- 
stances into necessary and natural antagonism with the 
laws which they are bound to obey. 

Conservative legislation, by whateVer party it is in- 
troduced, really means making the law correspond with 
the common sense and common morality of all except 
the criminal and crotchety classes, so that the majority 
may feel it to be their friend. For instance, the most 
truly conservative measure of recent times was probably 
that which legalised trades' unions and gave working- 
men full liberty to combine for an increase of wages, 
The old legal maxim, that such combinations were 
illegal as being in restraint of trade, was so obviously 
an invention of the members of the upper caste who 
wore horsehair wigs, to give their fellows of the same 
caste who employed labour an unfair advantage, that it 
could not fail to cause feelings of discontent and ex- 
asperation among the masses of working-men. By its 
repeal the sting has been taken out of Socialism, and 
the British working-man has come to be, in the main, 
a reasonable citizen, on whom incitements to violence 
in order to inaugurate Utopias, fall as lightly as the 
bowlings of the barren east wind on the chimney-tops. 
It has led also to reasonable and peaceful adjustment 
of disputes between employers and labourers by ar- 
bitration and sliding- scales instead of by strikes and 
lock-outs. In the United States of America the law- 
abiding instinct is even stronger. We find that strikes 
attended with violence are almost always confined 
mainly to the foreign element of recently imported im- 
migrants, and that the native-born American citizen 
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3 the laws as his own laws, and is determmej 

them respected. 

;)alance between the conservative and progres- 

dencies is, however, at the Lest, always im- 
and incliDes too much sometimes in oeg 
ctiiues in the other direction. In England 
ervative tendency has had on the whole too 

reponderance. I do not speak of political in- 

s, for in these of late years the balance has 

tty equally preserved ; but in practical matters 
stiU a good deal of old-fashioned stolid ob- 
. This is most apparent in law and in educa- 
he common or judge-made law, though on the 
ell-mtentioned and upright, is fettered by so 

chnicallties and mUsty precedents, that it fails 
t many instances to be, what civU law ought 
cheap, speedy, and intelligible instrument for 
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be, and often is, not an instrument of justice, but a 
weapon in the hands of an unscrupulous adventurer 
or of a dishonest rich man, to extort blackmail or to 
defeat just claims. 

Again, what nation but England would tolerate 
so long a system of land law, so bristling with anti- 
quated technicalities, so tedious, and so expensive, as 
almost to amount to a prohibition of the transfer of land 
in small quantities ; or could let the private interests of a 
mere handful of professional lawyers stand in the way 
of a codification of laws and a registration of titles ? 

Education is another subject which shows how 
difficult it is to move the sluggish ultra- conservative 
instincts of the English mind in the direction of pro- 
gress, when not stimulated by political conflict. What 
is education ? The word tells its own story ; it is to 
draw out, not to cram in ; to unfold the capacities of the 
growing mind, strengthen the reasoning faculty, create 
an interest in the surrounding universe ; in a word, to 
excite a love of knowledge and impart the means of ac- 
quiring it. For the mass of the population, education 
is necessarily confined in a great measure to the latter 
object. The three R's — reading, writing, and arithmetic 
— are indispensable requisites, and the acquirement of 
these, with perhaps a few elements of history and geo- 
graphy, absorbs nearly all the time and opportunity 
that can be afibrded for attendance at school. For any 
culture beyond this the great majority must depend on 
themselves in after life. But there are a large number 
of parents of the upper and middle classes who can and 
do keep their children at school for eight or ten years, 
and spend a large sum of money in giving them 
what is called a higher education. What is there to 
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r tills time and money, even in the case of tte 
schools, which ought to give the highest educa- 
On the credit side, a little Latin and less Greek, 
f cricket and athletics, good phj-sical training, 
t of all, on the whole a manly, honourable, and 
aniike spirit. But on the debit side, absolute 
ce, except in the case of a few unusually clever 
aitious boys, of all that a cultivated man of the 
th century ought to know. Xo French, no 
and, what is worse, no English. The average 
neither write liis own language legibly nor 
tically, and, if he goes straight from a public 
uto a competitive esamination, stands an ex- 
hance of being plucked for spelling. And, what 
of all, he not only knows nothing, but cares to 
thing ; his reasoning faculty has never been culti- 
id his interest in interesting things has never been 
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weighed and measured, and that two of them hy com- 
bining shall produce their exact weight of a substance so 
unlike them as water ! Or if the exercise of a class 
were to look through a microscope at the leaf of a plant 
or wing of an insect, and try who could best draw what 
they had seen and write a description of it in a legible 
hand and in good English, how many faculties would 
this call into play compared with the dull routine of 
parsing a Latin sentence or writing a halting copy of 
Greek iambics ! Even grammar, the one thing which is 
supposed to be taught thoroughly, is taught so unin- 
teUigently that it awakens no interest beyond that of a 
parrot learning by rote. From * propria quaj maribus ' 
the scholar passes to * as in pncsenti perfectum format 
in avi,' without an attempt to explain what language 
really means, how it originates from root-words, and 
how these inflections of ' as ' and * avi ' are part of the 
devices which certain families of mankind, including 
our own, have invented as a mechanism for attaching 
shades of meaning, such as present and past, to the 
primitive root. Even the alphabet intelligently taught 
opens up wide fields of interesting matter as to the 
history of ancient nations, and their successive attempts 
to analyse the component sounds of their spoken words, 
and to pass from primitive picture-writing to phonetic 
symbols. But the instructors of the budding manhood 
of the &.ite of the nation, like Grallio, 'care for none 
of these things,' and the organisation of our higher 
schools seems to be stereotyped on the principle that they 
are made for teachers rather than for scholars, and that 
their chief raison d'etre is to enable a limited number of 
highly respectable gentlemen from the Universities to 
realise comfortable incomes with a maximum of holi- 



or two ■»"""g UdT MOpMUEDttn 

Mr* Fnmcis GaltaD, in Aa i 
inqmries as to the eflcNst of lie 

character and attainments, took 
of addressing a set of questio] 
eighty of our most distinguishec 
qualities of their ancestors, anc 
which they considered had don 
retard their success in life. ( 
variety of answers, *quot hon 
upon one point there was a stri 
ahnost all expressed a hatred of g 
and an utter distaste for the < 
education. There were none v^ 
this old high and dry education 
it. Those who came from the 
did nothing there, and have abu 
And yet the system goes o 
grammar will probably be ta 
written, for another generatio 
swings here too strongly towar 
structive pole. 
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glier and heroic virtues. Who does not sjrmpathise 
ith the legends of Walk/ee and William Tell, and scorn 
ith Walter Scott ji^ "^^ 

i^the man with soul so dead 
Who never to himself has said, 
This is my own, my native land 1 

jid yet how thin a line of partition separates it from 
arrow-minded arrogance and insolent ignorance ! Re- 
ected in the latter form from Paris, in hysterical shouts 
ow of * A Berlin, k Berlin ! ' and now ' A has perfide 
Jbion ! * we call it * Chauvinism,' and recognise it as an 
nlovely exhibition. But call it * Jingoism,' and let it 
ake the form of the bellowings of some stupid bull, as 
lie red flag, now of a French and now of a Russian 
care, crosses his line of vision, and we are blind to its 
eformity. Still there is another side to the shield, for 
ven * Jingoism,' which is only another word for patriot- 
jm run mad, is more respectable than the opposite 
xtreme of a sordid and narrow minded parochialism, 
rhich shrinks behind the * silver streak,' measures ev^ery- 
hing by the standard of pounds, shillings, and pence, 
nd, with what Tennyson calls 

The craven fear of being great, 

Toans over the responsibilities of extended empire. 
:he growth of such a spirit among prominent poU- 
Lcians of the advanced Liberal school seems to me one 
f the most alarming symptoms of the day ; but I take 
omfort when I reflect that the most democratic commu- 
ity in the world, that of the United States, is precisely 
he one which has shown most determination to main- 
ain its national greatness, if necessary by the sword, 
nd has made the greatest sacrifices for that object, if 
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pei-heads ' were a miserable minority in America, 
uld we be afraid of our ' English copperheads' 
oming a majority in Old England ? 
lis, as in all similar cases, it is evident that true 
uaship consists in hitting the happy mean, and 

e right thing at the riglit time ; and that true 
stands firm in the middle between the two 

poles, while weakness is drawn by one or other 
inflicting attractions into 

The falsehood of extremea. 

n Sir Robert Peel some forty years ago an- 
his conversion by the unadorned eloquence 
ird Cobden, and free trade was inaugiirated, 
ulta which were attended with the most bril- 
ccess, every one expected that the conversion 
st of the civilised world was only a question of 
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It is evident there must be some real cause for sucK 
a universal phenomenon. In countries like France and 
Russia we may attribute it to economical ignorance and 
the influence of cliques of manufacturers and selfish 
interests ; but the people of Grermany, and still more of 
the United States, Canada, and Australia, are as intelli- 
gent as ourselves, and quite as shrewd in seeing where 
tiiose interests really lie. They are fettered by no tra- 
ditional prejudices, and their political instincts rather 
lie towards freedom and against the creation of anything 
like an aristocracy of wealthy manufacturers. And yet, 
after years of free discussion, they have become more 
and more hardened in their protectionist heresies. 

What does this prove ? That there are two sides 
to the shield, and not, as we fancied in our English 
insularity, only one. 

Free trade is undoubtedly the best, or rather the 
only possible, policy for a country like England, with 
thirty millions of inhabitants, producing food for less 
than half the number, and depending on foreign trade 
for the supplies necessary to keep the other half alive. 
It is the best policy also for a country which, owing 
to its mineral resources, its accessibility by sea to mar- 
kets, its accumulated capital, and the inherited qua- 
lities, physical and moral, of its working population, has 
unrivcdled advantages for cheap production. Nor can 
any dispassionate observer dispute that in England^ 
which is such a country, free trade has worked well. 
It has not worked miracles, it has not introduced an 
industrial millennium, the poor are still with us, and it 
has not saved us from our share of commercial depres- 
sions. But, on the whole, national wealth has greatly 
increased, and, what is more important, national well- 
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18 increased with it, the mass of the population, 
3cially the working classes, get better wages, 
orter hours, and are better fed, better clothed, 
er educated than they were forty years ago. 

is one side of the shield, and it is really s 
nd not an illusory one. But look at the odier 
ike the case of a country where totally opposite 
us prevail : where there is no surplus popub* 
imited land, limited capital, labour scarce and 
d no possibility of competmg in the foreign or 
the home market with the manufactures which, 
e trade, would be poured in by countries like 
, in prior possession of all the elemente of 
roduction. It is by no means so clear that 
n, to enable native industries to take root and 
ay not in such cases be the wisest policy. 

as a simple illustration the case of an Austn- 
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Other hand, every workman who finds work, even if i* 
tnay not be of the ideally best description, is a wealth- 
producing machine. What he spends on himself and 
m family gives employment to other workmen, and 
:.he work must be poor indeed if the produce of a year's 
abour is not more than the cost of a year's subsistence. 
The surplus adds to the national capital, and thus 
i^apital and population go on increasing in geometrical 
progression. The first problem, therefore, for a new or 
1 backward country is to find ^ a fair day's wages for a 
Fair day's work,' for as many hands as possible. The 
problem of making that employment the most produc- 
:ive possible is a secondary one, which will solve itself 
n each case rather by actual practice than by abstract 
heory. 

This much, however, is pretty clear, that in order to 
secure the maximum of employment it must be varied. 
A.11 are not fit for agricultural work, and, even if they 
fvere, if the conditions of soil and climate favour large 
estates and sheep or cattle runs rather than small farms, 
i large amount of capital may provide work for only 
I small number of labourers. On social and moral 
grounds, also, apart fi*om dry considerations of political 
jconomy, progress intelligence and a higher standard 
)f life are more likely to be found with large cities, 
nanufactures, and a variety of industrial occupations 
han with a dead level of a few millionaires and a few 
ihepherds, or of a few landlords and a dense population 
)f poor peasants. If protection is the price which must 
)€ paid to render such a larger life possible, it may be 
lound policy to pay it, and the result seems to show 
hat neither it nor free trade is inconsistent with rapid 
)rogress, while, on the other hand, neither of them 
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m absolute immunity from the evils that dog the 
8 of progress, and froQi the periods of reaction 
ression which accompany \-icissitudes of trade, 
s, as in other cases, there are two sides of tie 
nd true statesmanship consists in seeing both, 
ag tlie right thing, at the right place, and at the 
me. If free trade is, as we believe, ultimately 
il, it will be an affair of time. The real trial 
ction comes when it has stimulated production 
nt which gluts the home market and leaves a 
which must he exported. Exports of articles 
of which has been artificially raised by pro- ' 
cannot compete in the world's market with 
aper products of free-trade countries. Ticis- 
therefore of prosperity and depression must 
become more frequent and more severe, and, if 
on goes on, a point must be reached where, st 



PRiLCnCAL POLARlTIEa 247 
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f instance of the inevitable error of applying hard and 
I fast logical conclusions to the complex and ever-vary- 
I ing problems of actual life. Ricardo and other distin- 
gxiished writers on political economy have assumed that 
the two constitute a fundamental antagonistic polarity. 
Wealth, they say, is the joint product of capital and 
labour, and, as in the case of a cake which has to be 
divided between C and L, the more C gets the less is 
left for L, and vice versd. The theory sounds plausible : 
but what says fact? In the most unmistakable manner it 
pronounces, as the outcome of practical experience, that 
the profits of capital and the wages of labour rise and fall 
together. High profits mean high wages, rising profits 
rising wages, falling profits falling wages. It has been 
proved so in a thousand instances, and not one can be 
quoted where the one factor has varied in an inverse, 
and not in a direct, ratio with the other. It is obvious 
that there must be some fallacy in Ricardo's argument. 
The fallacy is this : he assumes the cake to be of fixed 
dimensions, whereas in point of fact it varies, sometimes 
diminishing to zero, or even to a negative quantity, at 
others expanding to many times its original size. A 
new gold-field is discovered in a remote country, and 
forthwith profits rise to cent, per cent., and wages to a 
pound a day j a bad season and depression of trade 
overtake an old country, and the gross value of the pro- 
duce of many a farm is insufficient to cover expenses 
and depreciation, even if the labourers worked for no- 
thing. The polarity is therefore confined to the limited 
and temporary case of the division of the profit, where 
there is a profit, in particular trades and in individual 
instances. And this is regulated mainly by the accus- 
tomed scale of wages and standard of living of the work- 
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d their opportunities of finding emplojTnenI 

e if dissatisfied with the terms offered to them. 

Thole, it may be said that capital has the l)£st of 

ising, and wages on a falling, market. A manu- 

or mine-owTier'a profit may rise from five to 

per cent, without quadrupling the rate of 

jut, on the other hand, it may fall from twenty 

to five, or even for a time below zero, withont 

•tionate diminution in the price paid for labour. 

8, in fact, the great insurer of labour, the fly- 

vhich regulates the motion of the industrial 

This will be best illustrated by a practical 

The Brighton Railway Company for several 

ive years paid no dividend, or only a trifling 

on the shareholders' capital, but during the 

this time it gave steady emploj'ment at good 
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tbe nation. I am glad that it is so, for it is better, 
both morally and politically, that the condition of the 
masses should be improved, and their standard of living 
raised, than that capital should accmnulate too exclu- 
sively in large masses. 

Still there is a good deal to be said for such large 
accumulations. Let us go to the United States of 
America for an illustration, where everything is on a 
large scale, and colossal fortunes have been made in a 
few years. The modus operandi by which most of these 
fortunes have been made may be described according 
to the way we look at it, either as railway jobbing or 
as pioneering the way in useful enterprise. The con- 
struction of the first railway across the continent to 
California is a typical instance. A clique or syndicate 
of wealthy speculators make surveys and estimates of a 
line across deserts and over mountain ranges, and ascer- 
tain pretty accurately what it will cost. They form a 
company with a capital of double that cost, and by 
subventions from the Government, grants of land, and 
sale of mortgage bonds, raise the half really required, 
and hold the other half in shares as profit in paper. 
The line is made, and if the traffic turns out well, 
and there is a period of speculation in the money 
market, the paper is turned into dollars, and, if the line 
really costs, say, 10,000,000/. or 20,000,000/., the pro- 
moters realise an equal amount as profit. 

This has two sides to it : it is doubtless bad for the 
public to have to pay rates which give a return on twice 
the actual cost, and the possession of a close monopoly 
in the hands of a few millionaires may be abused to 
the detriment of individual traders. But, on the other 
hand, the railway could not have been miide in any 
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ly. If it bad been necessary to wait until tbe 
n\-tb of population insured such a traffic as 
cluce tbe ordinary public to subscribe for shares 
ou might have waited for twenty years before a 
ile of railway was made west of the Mississippi 
lis all : tbe enormous profit realised in the first 
enterprises led to a rush of rich speculators 
lottery of pushing railways ahead of traffic, in 
lere were such magnificent prizes. The con- 
is covered by new railways built to create new 
ither than to provide for that which already 
And the traffic was created, though, as the 
Dntained blanks as well as prizes, many of the 
|)ronioter3 were ruined. The second great line 
; tbe continent — ihe Northern Pacific — mined 
essive sets of promoters, and is only now begin- 
je moderately successful. 
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individuals as free as possible to act on their own sug- 
gestions of their duties and interests, and confining the 
intervention of the State to enforcing laws for the pro- 
tection of life and property, and such measures as are 
obviously necessary for the safety of society. Accord- 
ing to the other theory, the State ought to interfere 
wherever the results of individual liberty lead to abuses, 
and should endeavour to create a society as near to 
ideal perfection as possible, by administering and regu- 
lating the public and private affairs of its citizens. It 
is obvious that the question has two sides, that extreme 
conclusions in either direction are, as is always the case, 
bvariably false. Individualism carried too far would 
disintegrate society. It would be impossible to leave 
it to tie short-sighted selfishness of every citizen to 
say whether an army and navy should be maintained 
for national defence, and taxes should be levied for their 
support. 

Individualism also easily passes over into a hard 
and cruel selfishness, which recognises no obligation 
beyond the letter of the law, and acts practically on 
the principle of * Every one for himself, and the devil 
take the hindmost.' It is this phase of individualism 
which makes enthusiasts and men of strong moral and 
religious sympathies declaim so vehemently against 
laissez faire^ and cry aloud, like Carlyle, for a hero or 
benevolent despot who is to scourge humanity into the 
practice of all the virtues. 

On the other hand. Socialism, if not confined within 
rigid limits of experience and common sense, is even 
more destructive in its consequences. Civilised society 
is based on the security of private property and the 
observance of contracts. If these are liable, not merely 
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regulnted in extreme and exceptional cases, kt 
ibsoliitely condemned in principle, as by Sodalista 
! Pi-oudlion scliool, who declare, ' La propriety 
■t vol ; ' or overruled and set aside whenever they 
ought to conflict with humanitarijin scruples or 
lental aspirations, society woiild be dissolved into 
ments, to crystallise anew about some military 
)r or other strong form of repressive government, 
Duld restore it to a state of stable equilibrium in 
ance with these fundamental laws, 
t society based on the community of goods bos 
;xisted, except on a very limited scale and for i 
bort time, under some strong temporary influence 
18 religious excitement. In the eirly Christian 
b it only existed as long as its members were a 
d of bumble individuals who were impressed with 
;a that the end of the world was close at himd, 
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unities of Russia and parts of India, which certainly 
low no signs of being progressive types destined to 
,am ground. On the contrary, they fail to fulfil what 
J8 the first condition of an agricultural community, that 
of obtaining a fair average produce from the soil, and 
the more enterprising and intelligent moujiks or ryots 
invariably seek to obtain something which they can 
call their own and are not obliged to share with the 
idle and improvident. A conclusive objection to all 
Bchemes of Socialism or Communism is, that they not 
only crush out all individual initiative and enterprise in 
naaterial life, but that they also destroy all incentives to 
individual charity and benevolence. Why make sacri- 
fices to help others, if they are already helped at your 
expense by the State? This is no theoretical objection, 
but has been proved practically by the history of the 
poor laws. What scope for individual charity was 
there in a parish like that in Buckinghamshire, where 
under the old poor law the rate had risen to twenty 
shillings in the pound, and the cultivation of the soil 
was abandoned? Or even in less extreme cases, any 
one who is acquainted with remote rural parishes in- 
habited by cotters and small farmers must be aware 
that the poor law operates strongly to destroy the 
feeling of manly independence and fixmily affection 
which induced the poor to support their own aged and 
infirm relatives. 

In many parts of Scotland with which I am person- 
ally acquainted men who a generation ago would have 
thought it a disgrace to ask for help to support an aged 
father or mother, now think it only fair play, after 
having contributed for years to the poor rate, to try 
md get somethmg out of it in return. 
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iiism, as Herbert Spencer well puts it, if carried 
s, defeats itself, for in annihilating egoistic -^-ices 

lates egoistic virtues, and the result is zero — a 
hich, as 'nature abhors a vacuum,' can happily 
e attained, and the precepts of the Sermon on 
lint must always remain maxims of private 

, rather than of State regulation. 

of httle use, however, to deal with such gene- 
as long as we confine ourselves to extreme 
s on either side, it is as easy as it is idle to 
bem. Profitable discussion only begins when 
r on the wide intermediate space which lies be- 
he extreme frontier provinces, and, instead of 

for absolute conclusions, endeavour to discover 
py mean In doubtful cases, where there really 
tations of time and circumstance, and a good 

ch may be reasonably said on each side of the I 
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contract must be a free one, freely entered into by 
parties who meet on equal terms. If it is a compulsory 
one, which the weaker party has practically no option 
of refusing, the case is altered. Thus, in the case of 
children, it is absurd to say that they are free agents in 
contracting for the disposal of their labour, and the 
State properly interferes by Factory Acts to limit the 
number of hours for which they are to work. So in the 
relations between landlord and tenant, whenever they 
meet on equal terms, and the tenant has an option of 
either taking or reftising to take a farm at the rent 
asked, both sides must be held to their bargain, however 
disadvantageous it may turn out for either of them. 
But if the landlord is practically omnipotent, and the 
tenant has no alternative but to promise to pay an 
impossible rent or to be turned out on the roadside 
and die of starvation, it is by no means so clear that 
the State should enforce the bargain unless the land- 
lord submits to equitable terms. Or again, if the rent 
is not due to the intrinsic value of the land, but is 
a confiscation of the tenant's improvements, it is far 
from being self-evident that the law should look only 
at landlords' rights and forget all about landlords^ 
duties. 

It is a question rather of fact than of argument or 
assertion, whether such a state of things does or does 
not prevail at any particular time in any particular 
country. K the contracts were fair bargains entered 
into by free agents, they ought to be enforced whether 
prices have risen or fallen, leaving it to the humanity 
and self-interest of landlords to make reasonable re- 
ductions. But if they were no more equal bargains 
than those of slaves or factory-children, the State might 





nterfcre to attach equitable conditions to liie 
nent of inequitable contracts, 
antithesis between the rigbtfi and duties of pro- 
speeially in the case of land, is one which rutes 
ice and difficult questions. Some theorists, Ee 
5eorge, are for solving it by ignoring the rights 
er. According to them, private property in 
the source of all the evils that afflict modem 
poverty, depressions of trade, low profits, and 
es are caused by the constant drift towards higli 
ue to the possession by a small section of the 
lity of a monopoly in that which is as much a 
y of existence as air or water. Abolish private 
' in land, and sti'aightway you will have the 
um. 

lis extreme form the fallacy of the argument is 
You cannot stop at land, but must have the 
of your opinion, and go the full length, with 
on, of denouncing all property as robbery. For 
^ht of indi\'idual property is the first condition of 
society, you can hardly exclude that form of it 
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confiscation of any other sort of property, when theo- 
rists, philanthropic at other people's expense, thought 
that the owner had more than was good for him, or had 
acquired it as an unearned increment, without working 
for it Suppose two men, A and B, employed as engine- 
irivers on an American railway, have each saved a 
lundred dollars. The railway has been a failure : in- 
ended to reach a distant terminus, it has stopped half- 
vay in a desert, for want of funds, and for years has 
)aid no dividend. The hundred-dollar shares are only 
^orth ten, and the land at the distant terminus is only 
rorth ten dollars an acre. But A and B are sharp 
allows, and see that if speculation ever revives the line 
rill probably be completed, and both shares and land 
rill become valuable. A buys ten shares with his 
undred dollars, and B ten acres of land. The boom 
omes, the capital is found, the line completed, and the 
hares rise to par, and the land to a hundred dollars 
a acre. A and B have each realised nine hundred 
ollars by what may be described, as you like to put 
i, either as an unearned increment or as providence 
ad foresight. On what principle can you confiscate 
>'s nine hundred dollars because it is in land, and leave 
Jb untouched because it is in shares ? 

On the other hand, there is no doubt that when we 
)me to more complex cases, in which land is held in 
irge masses, fenced in, not by the natural right of a 
lan to the produce of his own exertions, but by arti- 
cial legal systems of inheritance and settlement, we are 
a neutral ground, where fair discussion is possible as 
) the limitations and conditions under which the State 
lay afford its protection. Landed property is more 
le creature of law, and runs greater risks in case ot 

s 
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m or couimunistlc kgislatioD, than personaJ 

, which is more easily concealed or transferred. 

unreasonable, therefore, that it should pay a 
asurance in the form of taxation, and especially 

passes by inheritance or settlement, when the 
ler'e title is to a great extent artificial and the 

of the law. No one can dispute the abstract 
f a succession duty on all property, landed or 
, in proportion to its amount, passing by opera- 
aw : the only question can be as to the amount, 

expediency of confiuing it within limits that 
t trench on confiscation or impair the desire to 
ate capital. And m the case of land, there is 
t that there are a good many instances in wbidi 
tion of the ' unearned increment ' is raised more 
than in the case of ordinary property. Take a 
instance within my own knowledge, for an 
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to do what he liked with his own, and it probably 
never occurred to him that he was under any moral 
obligation to go beyond the law. But I do think that 
the law would have been more just, and better for the 
nterests of the community, if it had made some portion 
)f this unearned increment of 7,000/. a year liable for 
i contribution towards the sanitary and other objects 
essential for the decent existence of the town which had 
jrown up on this property and given it this increased 
''alue. I cannot help thinking that centuries of landlord 
egislation, and of a public opinion based mainly on 
hat of the wealthy and specially of the landed classes, 
lave made our laws in many respects too favourable to 
he predominant interests, and that the swing of the 
)€ndulum now is, and properly is, in the direction of 
ecognising the duties as well as the rights of property. 

We must take care, however, not to let it swing too 
ar in this direction, for of the two evils it is better to 
ut up with occasional cases of hardship and oppression 
n the part of bad landlords than to endanger the se- 
ority of property by reforms pushed to extremes at the 
ictation of impulsive masses, designing demagogues, 
p sentimental philanthropists. 

Herbert Spencer, in his works on Sociology, often 
wells with great force on the evils which arise from 
tate interference. There can be no doubt that it is 
ery undesirable that the State should become a sort of 
ack-of-all-trades, and undertake branches of business 
hich can be conducted by private enterprise. It is 
adesirable for two reasons : first, because the work is 
3rtain to cost more and be worse done ; secondly, for 
le still more important reason that it tends to extin- 
uish individual enterprise, strangle progress with red- 

s 2 
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teach a nation to look, like children to outsiiie 
, rather than, like men to their own. Still tlie 
has two sides. Whatever individual enterprise 
iiould be left to it ; but there are, in the com- 
litions of modern society, a number of things 
anot be done by indiWduals, and which must 
left undone or done by the State, or by some 
iiority, joint-Btock company, or other quasi- 
! Banctionetl by the State. Thus, if it were a 
of bringing coals from Newcastle by sea, no 
d suggest that the State should interfere with 
ite enterprise of individual shipowners. But 
them by land requires railways, and railways 
be built by capitals beyond the reach of private 
Is. If the State had not delegated a portion cf 
•8 to joint-stock companies, net a ton of coal 
er have been brought by land to London. 
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ment preponderate, but there are drawbacks which 
make it doubtful. Even at a sixpenny rate a great deal 
of the telegraphic communication of the large towns and 
active centres of business is taxed to make up for the 
deficiency of the rest of the kingdom. And invention 
and improvement in telegraphy are no doubt checked 
to a considerable extent by creating a State monopoly 
whose first duty it is to try to satisfy its masters at the 
Treasury by making the system pay. 

When we come to railways we are on debateable 
ground, and it is fairly arguable that they should be 
worked by the State for the public good. But the 
objections here outweigh the advantages. Every one 
who has any practical experience of the working of rail- 
ways must be aware that the simplicity and uniformity 
of the penny postal system are totally inapplicable, and 
that the traffic of the country requires, above all things, 
great fireedom and elasticity in meeting, day by day, the 
varying contingencies which arise. Here is an illustra- 
tion : In a certain town in France, on a railway worked 
by the State, it was determined to have a fete in order to 
raise fimds for a hospital, and, as an attraction, to bring 
down fi-om Paris a small troop of actors and have a play 
in the evening. The question turned on the railway 
consenting to give them a reduced fare for the return 
journey. The manager of the railway was quite willing, 
but said that he had no power to alter the tariff without 
permission fi-om the Minister of Public Works. The 
permission was applied for, and the result was that it 
arrived exactly on the day twelve months after the fett 
had been held. 

Contrast this with the case of the general manager 
of the London and North Western Railway sitting in 
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at Euston and receiving half a dozen telegrams 
m to quote special rates, one perhaps for beef 
icago to London, another for emigrants from 
f to Xew York via Liverpool, and all requiring 
ic answers then and there, if the business is to 
LtaU. 

1, if railways had been in the hands of tie 
io not suppose that we should have had half 
nt mileage ; for the Treasury would never have 
d the outlay of public money on lines which 
; show the prospect of a fair return on the 
lud it would have vetoed any multiplication of 

reduction of rates which threatened loss to 
equer. I can speak with some authority on 
t, for I have been both Chairman of a railway 

and Secretary of the Treasury, and I am cer- 



PRACTICAL POLARrriES. 265 

that the duty is not evaded. Wherever neglect involves 
danger to others, as in the case of small-pox and othei' 
contagious epidemics, it is clear that the decision cannot 
be left to individuals, and the State is bound to interfere 
to enforce rational precautions. 

So also the State is bound to undertake trades which 
are essential for the protection of the nation against 
foreign enemies. Our dockyards and arsenals may, and 
doubtless do, often make mistakes and turn out expen- 
sive work ; but we could not safely leave the building 
of ironclads and supply of cannon solely to private 
enterprise, for there is no such large and steady demand 
for such articles as would induce a number of private 
firms to erect works and keep up establishments ade- 
quate to supply the wants which might arise in an 
emergency. In all such matters, therefore, of national 
defence we must put up with a certain amount of 
drawbacks incidental to State management, and confine 
ourselves to endeavouring to reduce them to a minimum. 
And this is to a great extent within the power of the 
nation and its Parliament, by applying common-sense 
principles of business to national expenditure, and 
seeing that while on the one hand we get as nearly as 
possible a pound's worth of work for every pound 
spent, on the other hand we do not spend nineteen 
shillings uselessly, because some Chancellor of the 
Exchequer wants to gain momentary popularity by the 
' penny wise and pound foolish ' economy of docking 
the extra shilling off the necessary estimates. In 
private life a man gets on by knowing when to spend 
as well as when not to spend, and true economy has no 
greater foe than spasmodic parsimony alternating almost 
certainly with spasmodic extravagance. It would be 
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multiply instances, for there are few phases 
al and practical life to which the principle of 

oes not apply, where extremes are not false, 
re there is not a good deal to be said on both 
he question. But the very obviousness of the 

makes it difficult to deal with it generally 
degenerating into common}ilace, while to trace 

ation exhaustively in any one instance would 

volume. Those who wish to pursue the 

urther will do well to study the works of 

Spencer, where they will find the application 

1 principles to all the problems of sociology 
vith a depth of philosophic insight and an 
e and aptness of illustration which I cannot 
equal. Jly ambition is of a humbler nature. 
expect to set the Thames on fire, or to produce 
on Id modern thought ; but I do hope that the 
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f +Vp ancient sage > ^ the 

^ reflectionB ^^^ ,^e form and crystam 
ao^iDg sonnet : ^^ ^1 good. 

Hail \ gr«Ao«t ^"S' and UgW J ^^^ 

cnirit of beauty, P^^^^^^ dark deeds °t ^ 

Father of ^^^J^-ensual sins «»* ~t_ 
^^!^tSe^ and i-«- ^:^^ to stand. 
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PROBLEMS OF THE FUTURE. 

By SAMUEL LAING. 

Demy 8vo, Ss. 6d, Thirteenth Thousand. 



SOME OPINIONS OF THE PRESS. 

From The Daily News. 

"The ver8at.ile and accomplipbed aathor of these thonghtfnl and 
often saggestive ooDtributions in aid of yoan^er seekers after know- 
ledge, is himself a good example of that indefatigable and insatiable 
intellectual onriosity, which is the motive and secret of all trae science. 

*' All, or nearly all, the qaestions which are at present occupying the 
foremost men of science are here discnssed in the clear, simple, and 
untechnical language of one who has mastered the subjects sufficiently 
to make his deepest thoughts ran clear in words.'' 



From The Manchester Guardian. 

"Those who read with pleasure and sympathy Mr. Laing's former 
▼olomes on * Modern Science and Modem Thought/ and ' A Modern 
Zoroastrian,' will give a no less cordial welcome to this new work from 
the same fluent pen. He addresses himself to that increasingly large 
number of both men and women who have acquired some elementary 
ideas about Science and its drift, and who want to know more. Such 
persons can have no more engaging guide than Mr. Laing. His 
knowledge is wide, and he has what specialists seldom have, a sense of 
proportion. In the volume before us he deals with a very varied range 
of subjects, bat always in a pleasant, cheery way.*' 



From The Scotsman. 



"Mr. Laing addresses himself to the semi-scientifio reader, and 
seeks to bring him abreast of the most advanced thought and research 
of the day upon such questions as the origin and phenomena of solar 
heat, the physical composition of the universe, the date and duration of 
the glacial period, and the origin and antiquity of man." 



From The Glasgow Herald. 

" Mr. Laing has produced one of the most remarkable and interesting 
volumes which it has been our good fortune to read for some time. . . . 
The most adverse critics would scarcely deny that he has written a 
most interesting and snggestive book," 



A MODERN ZOROASTRIAN. 

By SAMUEL LAING 

Demy 8vo, Ss. 6d. Ninth Thousand. 



SOME OPINIONS OF THE PRESS. 

From The Morning Post. 

"The present volame is rather the complement of oerhain parts of 
its predecesdor than a sequel. In the former work on * Modern Science 
and Modern Thought/ Mr. Laing dealt with the more popular, because 
more easily comprehensible, divisions of science, while now he applies 
his faculty of lucid condensation to such abstruse subjects as the a&omio 
theory, the laws of energy and heredity, the constitution of the mind, 
and other matters of which most of us know little indeed. The dis- 
coveries and illustrations of recognised authorities are set out clearly 
and briefly." 



From The Westminster Review. 

''In the strictly scientific part of the work the exposition is admir- 
able, such as any great teacher might be glad to have written, marked 
by breadth of grasp and clearness. . . . From its clearly written, 
able, and sympathetic discussion of so many of the great problems of 
existence, the book cannot fail to exercise a great influence on a large 
namber of readers." 



From Progress. 



<^Thi8 volume may be taken as a continuation of Mr. Laing's former 
work, 'Modem Science and Modern Thought' It exhibits the same 
power of lucid statement. Even the most abstruse questions are eluci- 
dated by apt illustrations, and if we occasionally feel that a difRcult 
point is too easily summed up, we are compelled to admit that Mr. Laing 
has mastered the questions, and presented the most essential features.'' 



From The Scotsman. 



<* Whether it be admitted or denied that Mr. Laing has explained all 
he attempts to explain in * A Modern Zoroastrian,' it may be granted 
that he has, as he claims to have, a faculty of lucid condensation." 
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From The St. Stephbs'b Rkview. 

dertake to predict that this work will be ftcknowle<1ged u 

tninrkatile sciontifii? and philosophical work of ISST. it ii 
abatract thought, but h ia Bimplo enough in inlelli^nt 

1 he undemtood by the pt'ople. Those who have rend Mr. 
scarcely be told how dt-ftly he weavea llie crashiof; proof 

ruund liia arynmenta, or how akilfolly he adsauceH new 

ch on the face of it is nnanswerable. There are points in 

it teems with topical matter." 

Fr-)ax Tbb Litebary Would. 

mention givon to Mr. Lning's former work, ' Modern Science 
Thought,' has iudiicul him to publish this most tnteresttDf! 
.iaa book, vrhich will be read nnd re-re«d by ail tcadenu^ 
and iciaiico wilh avidity and delight." 


From Tbe Skcdlab Review. 
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Bpriiiff from imaginatiTB ideation, hut rest or the foandatlon 
phenomene, we recorameod them to a thoughtful pcrus^ o( 
i 'Modem Zoruaalriuti.' They will find the pith and 
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By SAMUEL LAING. 

Demy 8vo^ Ss. 6d. Nineteenth Thousand. 



SOME OPINIONS OF THE PRESS. 

From The Times. 

" Mr. Laing is a man of active mind, and he has had a bnsj and 
rallier multifarious life. He is on good terms with his work, his fellow- 
f workers, and his fellow-thinkers. He treads a beaten path. If he does 
I not pretend to originality it is because science is not original except to 
' those who devote themselves to some one field of investigation. He 
reports what is known, or believed, or not believed, by the majority 
of scientific men. The character of the work is foreshadowed in its 
divisions and titles. Two hundred pages are given to 'Science/ followed 
by about one hundred professedly given to 'Thougfit.' The thought, 
however, is scientific, and it is science that dominates from the first 
page to the last In the first part Mr. Laing exhibits with much 
power and effect the immense discoveries of science, and its numerous 
viotories over old opinions whenever they have had the rashness to 
chaUenge conclusions with it. These discoveries are not so familiar to 
tiie world at large but that any ordinary reader may learn much from 
a writer combining matter and style, and conveying solid information 
in simple yet striking language. In a comparatively small compass 
are here displayed the results of recent inquiries into the composition 
and constitution of the earth and of the universe, into the nature and 
laws of matter, into the development of organised and animated 
existence, into the history of man, into the myths of all races and the 
faiths of all people ; into force, motion, electricity, light, and heat As 
one turns over the glowing pages one is tempted to lament that a man 
BO qoalified to instruct and to illustrate should have been almost 
exclusively occupied in absorbing official and practical duties.*' 



From The Pall Mall Qazbttb. 



'^ Apart from the uselessness and undue multiplication of all such 
books, Mr. Laing's brief statement of an agnostic creed is good enough 
and sensible enough in its own way. It is the expression of a sensible, 
well-read, compromise-loving Briton's final conclusions upon religious 
matters. The first part is a rapid and clearly written resume of all 
that modern science and modern criticism have done to sap the founda- 
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■rent theologies and the carreot dngnma. Thia ri4unti 
f done. Mr Latng manages to condense into a fetr aliort 

^rchnologicnt, and historical ; and withal he coiidenies it 
. The evidence of geology ngainat the Mosaic cosmogon; ; 
;e of biology, aod especially of erolationism. agaiasl tho 
'oation ; tbe evidence of the ]>alg3otithic flints and tha 
c cave-men against the naive liietory of Adam and Eve; 
) of iiuinau development against the entire Biblicnl concep- 

^ tkill, and enforced by oicellent and typical eiamples. 
1 but unlearned inquirer irbo really wishes to know bow 
t researches have effected towards undermining the "round- 
existing creods, cannot do better than turn to Mr. Laiog's 
(ritten piges." 

ho Brat page to the IftSt the hpok is charmingly written, 
ronce aad wisdom thnt will win a hearing for tbe author 
who msj not share his views." 
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By SAMUEL LAING. 

WUh IUu$ir<Uion8. Demy 800, 3«. 6d Twelfth Thoueand, 



SOMK OPINIONS OF THR PRSSS. 

The Timet says : — *' Mr. Laing's present purpose is to ase recent re- 
eearches into the history of the ancient nations of the world as a rough 
' measnring-rod ' for gauging the duration of the prehistoric periods of 
human existence. . . • This is Mr. Laing's plan, and its execution is divided 
into two parts ; in the first Mr. Laing recapitulates the results, carried up 
to the latest date, of the labours of Egyptologists and Assyriologists, with 
a glance at oiyilisation which, like the Chinese, cannot be traced back to 
such a remote era. In the second he reviews once more the evidence for 
the Neolithic and Pals&olithio ages, and the Quaternary and Tertiary 
periods. . . . Mr. Laing performs an operation of great utility to the 
general reader." 

The Globe says : — ''Mr. Laing's theme is the antiquity of man, and his 
treatment of it is pleasant and profitable. . • . The various views concerning 
the origin of man receive unbiassed attention in the readable volume.** 

The Daily Qraphic says: — " Mr. Samuel Laing^s books have a peculiar 
interest for all those who have neither time nor opportunity to be in the 
vanguard of scientiEo progress, but yet like to follow within measurable 
distance prompted by some reliable coach. But Mr. Laing is more than a 
coach, he is never anything but interesting. He never seeks to obscure 
his own point of view ; but few people have the requisite moderation for 
writing on controversial matters in his uncontroversial way." 

The Review of Beviewa says : — ** In the present volume Mr. Laing do- 
Boribes, with great lucidity of expression and clearness of exposition, the 
theories which now obtain as to the origin and evolution of the human 
race. . . . Stimulating and informative to the last degree, and sufficiently 
popular to be understood by the veriest tyro in science. He presents the 
latest results arrived at by modem science in as clear and lucid a manner 
as possible, and every one who has mastered his volumes will be as much 
abreast of scientific thought as the general reader can ever hope to be." 

Black and White says : — " Mr. Laing has been inspired to put his great 
knowledge to a laudable use, and compose for us clearly, in one volume, 
the teaching of modem science upon the origin and antiquitv of man. . . . 
The book is wonderfully interesting and surprisingly cheap." 

The National Observer says : — ** It is clearly written, the facts it records 
are of stupendous interest." 

Science (New York) says: — ''This is an exceedingly well- written and 
interesting summary of all the theories, facts, and mysterious questions 
connected with the origin of mankind on earth, by a somewhat remarkable 
man whose previous works met with a wide circulation in England. . . . 
Tri*< various publications present the results of wide and discriminating 
reading and research, in a logical, concise, yet comprehensive style, for the 
benefit of those who have not the time to look into such matters for them- 
selves." 
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Hernld says :— " The nnthnr ot this book is a well-known 
■ions philiiMophical, acientifio, and lijatorical subjects. Not 
3Bcd of a large fiicd of information, but his style is ^ene- 
nteliigent, while the arnMigemeot ot his matter is nlraost 
ictorv. Tha present work is devoted mainly to Buppott 

ot the (heory ot ovolmion. Although here and there ba 
)0 much for Rraaled, the volnrae is fresh, attractiro, and 
cially should it, be found saluable by the young and those 

icQliion to tic tbem for becoming specinltsta. The adt-ancoa 
diiysin the invoslinBlion oF the various problems ot science 
c been so great that Mr. Laing is entitled to all pr&ise for 
lany of their reaulto in a asmi-popular form which is in- 

i' is profusely and Buccessrnlly illaetraled. It is a book to 
and to stimulate criticism." 

■ronirh says:— "In tha present work Mr. Laing attacks 
I the highest importiancD, and on the whole with a fulness 
id an ability which leaves little to be desired. . , . The 
many questions canvassed in Mr. Laing's pn^s with a 
iry power, and an ainount of seionlific knowledge which is 
nt and never wearisorae." 

krm Gazelle says :-" Mr. S. Laing, who is well known to a 
saders ax an oi-iginal thinker on pniiiiema relating to the 
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n College of Science, Newcastle-on- 
With I lo Illustrations. Crown 8vo., 



Drawing and Composition. 

a number of Hints for the Student 
designer upon the Treatment of the 
1 Figure. By R. G. Hatton, author 
Text-book of Elementary Design." 
;oo Diagrams. Crown 8vo. 

lal Arts of Scandinavia in the 

Tims. By Hans Hildebrand. 
Qbmerous Woodcuts. Large crown 
s.6d. 

Heads After Holbein. Selected 

)rawing5 in Her Majesty's Collection 
idsor. Reproduced in Autotype in 
ia £i i6s. 

ial Arts: Historical Sketches. With 
ms Illustrations. Large crown 8vo., 

and Practice of Desi^: An 

:ed Text Book on Decorative Art. 
INK G. Jackson, Master in the Bir- 
m Municipal School of Art. With 
istrations. Large crown 8vo., gs. 

Ive Design. An Elementary Text 
r Principles and Practice. By Frank 
KSON. With numerous Illustrations. 
Edition. Crown 8vo., yj. 6ii. 

ok to Perspective. By Henry 

IBS, M.A. Crown 8vo., 2j. 6d, 

tive Charts, for use in Class 
ig. . By Henry A. James, M.A. 

Amateurs. A Handbook on 
ly Louise Jopling. Wiih Diagrams. 
8vo., is. td. 

•eet of Human Habitations. 

5. Ray S. Lineham. Fully Illus- 
Crown 8vo., 6/. 

Art and Art Objects in Russia. 

Ibook to the Reproduction of Gold- 
Work and other Art Treasures. By 
> Maskell. With Illustrations, 
rpwn 8vo., 41. 6d» 



Ivories: Ancient and Mediseval. By 

William Maskell. With numerous Wood- 
cuts. Large crown 8vo., cloth, 2s. 6d. 

Handbook to the Dyce and Forster 

Collections. By William Maskell. 
With Illustrations. Large crown 8vo., 
cloth, 2J-. 6d. 

Life in Ancient Eg]fpt and Assyria. 

By G. Masp^ro, late Director of Archaeology 
in Egypt, and Member of the Institute of 
France. Translated by A. P. Morton. 
With 188 Illustrations. Third Thousand. 
Crown 8vo., 51. 

Raphael : His Life, Works, and Times. 
By Eugene Muntz. Illustrated with 
about 200 Engravings. A New Edition, 
revised from the Second French Edition 
by W. Armstrong, B.A. Oxon. Imperial 
8vo., 25J. 

Glass. By Alexander Nesbitt. With 
numerous Woodcuts. Large crown 8vo., 
cloth, 2s. 6d, 

Elementary Drawing : A Few Sugges- 
tions for Students and Teachers. By H. 
Foster Nbwey, Birmingham School of 
Art. Illustrated. Crown 8vo., 2s. 6d. 

A History of Ancient Art in Primitive 

Greece. By Georges Perrot and 
Charles Chipiez. With 553 Illustrations. 
2 vols. Imperial 8vo. 42s, 

A History of Ancient Art in Persia. 

By Georges Perrot and Charles 
Chipiez. With 254 Illustrations, and 12 
Steel and Coloured Plates. Imperial 8vo , 
2 1 J. 

A History of Ancient Art in Phrygla 

— Lydia, and Caria — Lycia. By 
Georges Perrot and Charles Chipiez. 
With 280 Illustrations. Imperial 8vo., 15/. 

A History of Ancient Art in Sardinia, 

JUDiEA, Syria, and Asia Minor. By 
Georges Perrot and Charles Chipiez. 
With 395 Illustrations. 2 vols. Imperial 
8vo., 36/. 

A History of Ancient Art in Phoanicia 

and its Dependencies. By Georgks 
Perrot and Charles Chipiez. Wiih 
654 Illustrations. 2 vols. Imperial 8vo., 

42J. 

A History of Art in Chaldsea and 
Assyria. By Geohges Perilot aud 

Ch>RLES CHIPW.Z. VJitil ASi IWusXia 
lions. 2 vols. Imperial &voo 4^- 
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I In Ancient E^pt 

h 600 UluilTBlions. 2 vols. 

' Smith's Work. Bj- 

Wiih numerous Woodcul*. 
clolh, 2J. hd. 

hoderti Furniture and 

pr J. H. Pollen. With 

I Saracens In Egjpt 

E Toole. B.A., M.K.A.S. 
IIS. Large crown 8vo., 41. 

|nArt. ByE.J. POYNTER, 

iun. Large crowo 8vo., gj. 

T Parallel and Radial 

Shadows. Being a 

:s For the use of Sludcnls 

I and EnEioeering Drawing, 

-. preparing for the Exajii- 

JsubJKl and in Thinl Greile 

nduclcd by the Science and 

By Robert Pilatt, 

1 of .Science and Arl, 

Oblong nuatlo, 7/. 611'. 



Egyptian Art. An Elementuy Hu 
for Ihe wx of SludenU. By Ca 
RVAN, late Held Muter of Ibe V 
School of An. With 56 mub 
Crown 8%o., 21. bd. 

The Sculptor and Art Student's i 

to the Proportions of the Human 
with McasurempQls in feet and in 
Full-grown Figures of Bolt Seies 
Vaiioua Agei. By Dr. G. SCH 

Plates reproduced by J. SuTCUFFE. 1 
folio, 31/. td. 

Wood - Carving In Practice 
Thbobv, as Applied to Homs 
With Notes on Designs bavii^; 

application 10 Carved Wood in j 
Styles. By F, L. Schauermanh. 
laining 114 lUustcatious. Second I 
Large ctnwo Svo., Jr. 

The Mythology of Greece and : 

wjlh Sjietial Reference to its Use 
From ihe German. flyO. Seeman. 
by G. H. BiANCHi. 64 lUnslrations, 
EdiiioD. Crown Svo., 5^, 

Persian Art. By Major R, Mi 
Smith, R.E. With Map and W« 
Second Edilioo. Ljtrge crown Svo,, 
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She Principles of Ornament. By 

James Ward. Edited by Gborge 
AlTCHlNSON, A.R.A. Large crown 8vo., 

Sementary Principles of Ornament. 

By James Ward, with 122 Illustrations 
. in the Text. Large crown 8vo., 5/. 

Church Embroidery— Designs for. By 

. A. R. Letterpress by the Hon. Mrs. WiEU 
With numerous Illustrations. 4to., I2s, net. 



Analysis of Ornament *. The Character- 
istics of Styles. An Introduction to the 
History of Ornamental Art. By R. N. 
WoRNUM. With many Illustraiions. 
Ninth Edition. Royal 8vo., doth, &r. 

Industrial Arts of Denmark, ft*om 

THE Earliest Tlmes to the Danish 
Conquest of England. By J. J. A. 
WORSAAB. With Maps and Woodcuts. 
Large crown 8vo., 31. 6</. 



Biodrapbi? an^ 'Reminiecencea. 



AlX^red Stevens (Sculptor). A Biographi- 
cal Sketch. By W. Armstrong. Fully 
iOnstrated. Imp. 4to., handsomely bound, 

■Khim Sinner to Saint; or, Character 
Transformations. By John Burn Bailey. 
Crown Svo., 6x. 

Ibdem MethuselahS ; or. Short Bio- 
graphical Sketches of a few advanced 
Nonagenarians or actual Centenarians. 
By John Burn Bailey. Demy Svo., 
lor. 6d. 

A Journalist's Jottings. By w. Beatty- 

Kingston. 2 vols. Demy 8vo., 24/. 

A Wanderer's Notes. By w. Beatty- 

Kingston. 2 vols. Demy 8vo., 24X. 

Vosle and Manners : Personal Reminis- 
cences and Sketches of Character. By W. 
B«atty-Kingston. 2 vols. Demy 8vo., 

Xemoirof BoAJamin Lord Bloomfleld, 

G.C.B., &c. By Georgian A Lady Bloom- 
FIKLD. With Portraits. 2 vols. Demy 
8va, 28r. 

A GirPs Life Eighty Years Ago. Selec- 
tions from the Letters of Eliza Southgate 
Bowne^ with an Introduction by Clarence 
Cook. Illustrated with Portraits and Views. 
Crown 4to., 12s, 

Ijrederiek the Great. By Col. c. b. 

Bxackenbury. With Maps and Portrait. 
Luge crown 8vo., 4/. 



The Life of Sir Richard Franeii 

Burton. By Lady Isabel Burton, 
With Portraits, numerous Coloured and 
other Illustrations, and Maps. 2 vols. 
Demy 8vo., 42s. 

Life of Frederick Schiller and Ezami- 

NATION OF HIS WORKS. By THOMAS 

Carlyle. With Supplement of 1872. Por 
trait and Plates. Demy 8vo., gs, and 8/. , 
crown 8vo., 2s, 6</., 2j., and is. 

Oliver Cromwell's Letters and 

Speeches. By Thomas Carlyle. Witl 
Portraits. 5 vols., demy 8vo., gs, each 
3 vols., demy 8vo., 8j. each ; 3 vols., crowi 
ovo., 2s, 6d, each ; 5 vols., crown 8vo., is 
each ; I vol., crown 8vo., 2s. 6d, 

Life of John Sterlingr. By Thomai 

Carlyle. With Portrait. Demy 8vo., 9/ 
and &r. ; crown 8vo., 2s, dd, and is. 

History of Frederick the Second. B3 

Thomas Carlyle. 10 vols., demy 8va, 
gs. each ; 6 vols., demy Svo., 8x. each j 
5 vols., crown 8vo., 2s, Ci, each ; lo vols., 
crown 8vo., is. each. 

Early Kings of Norway. By Thomas 

Carlyle. With Portrait Illustrations. 
Demy 8vo., gs. and %s, ; crown 8vo., 2s. 6^. 
and is. 

Life and Letters of Charlotte Elizabeth, 

Princess Palatine and mother of Philipp< 
d'Orlcans, Regent of France, 1652-1722. 
With Portraits. Demy 8vo., lOr. &/. 



Insieal Celebrities : Portraits and Biogra- George Washington. By Lieut.-Colone! 
^lies. By F. F. Buffen. Second Series. ' Cooper-King. With Portrait and Maps, 
Crown 4to., 2\s. I Large crown 8vo., 6x. 
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I Royalist. By ihc Count 
J Edilfd by C. B. PiiMAS. 
IPortrails. Demy Svo., J2c. 
r Madame Hecker. By 



French Bevolutlonary Genen 

Major Ahthi'R (.iRIi-KnHs, H.M.I 
of Prisons. L&igc down 8vo., ti. 



|)r a Woolwich Professor 
s» Years at the Roval 

.DEMV. By Mnjor-Geacral 
n. Demy 8vo., 8/. 

1 Parts: Notes and Re- 
iring ihe Reign of Louis 
lehmpirc. Eighlh Thousand. 

lers or Edward Llvln?- 
1ns. ByJOHNFlSKE. Com- 
jxiDdence with Spencer. Hiw- 
^d others. Crown Svo., Sj. 
: A Record of Twenty Years 

. By Percy Fitzcebalp, 
I With Porlraii. Demy Svo., 



Behind the Scenes of the 

Frascaise, and Other Recolu 
By Ars^.ne Houssavb. Traiulk 
the French. Demy Sto., 14/. 

Turenne. By H. M. iioj^tER. n 

trait and two Maps. Large crown 

Creators of the Ag« of Steel. 

of Sir W. Siemens, .Sir H. liessem. 
Whilworlb, Sir J. Brown, and c 
venlots. By W. T. Jeans. Second 
Crown Svo., 7j. &/. 

The Life of Hifruel de Cer 

Saavkdra : B Biographical, Liten 
Historical Study, with > Teatatm 
paphy from 1585 to 1S91, andaiiAi 
Appendii on the " Canio de C 

By James Fitzmaurice Kellt. 
Svo., i6r. 

Convivial Caledonia ; Inns and 
of Scotland, and some Faiuaus Pei 
have Kre()UBnled Them. By 
Kempt. Crown Svo., zr. 6rf. 
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9l : his life, Works, and Times. By 
NE MuNTZ. Illustrated with about 
ngravings. A New Edition, revised 
the Second French Edition. By W. 
TRONG, B.A. Imperial 8vo., 25J. 

Richard Cobden. By the Right 

[OHN MoRLEY, M.P. With Portrait. 
Edition. Crown 8vo., yx. dd, 

ir Edition, with Portrait, 4ta, sewed, 
loth, 2x. 

p of Lieutenant Rudolph de 

, R.N., of the Naval Brigade. By 
ev. H. N. OXENHAM, M.A. Third 
n. Crown 8vo., 7^. td, 

iFl of PeterboFOugrh and Mon- 

El (Charles Mordaunt) : A Memoir. 
*olonel Frank Russell, Royal 
ons. With Illustrations. 2 vols. 
8vo., 3Zr. 

re of the Ri&rht Hon. W. E. For- 

By Sir T. Wemyss Reid. With 
its. Fourth Edition. 2 vols. Demy 

$2f. 

Edition, in one volume, with new 
trait. Demy 8vo., lor. 6^. 

ictions of My Youth. By 

ST Renan. Translated from the 
ti, and Revised by Madame Renan. 
d Edition. Crown 8vo., ^. dd. 



Elisabeth of Roumania: A Study. 

With Two Tales from the German of 
Carmen Sylva, Her Majesty Queen of 
Roumania. By Blanche Roosevelt. 
With Two Portraits and Illustrations. Demy 

8vO., I2X. 

Early Days Reealled. By Mrs. Janet 

Ross. With Illustrations and Portrait. 
Crown 8vo., 51. 

Friedrieh Frobel : A Short Sketch of his 

Life, including Frobel's Letters from Dresden 
and Leipzig to his Wife, now first Trans- 
lated into English* By Emily Suirrepf. 
Crown 8vo., is. 

Life of SUYOFOff. By Lieut.-Col. SPALD- 
ING. Crown 8vo., df. 

Parliamentary Generals of the Great 

Civil War. By Ma^or Walford, R.A. 
With Maps. Large crown 8vo., 4/. 

Days of a Soldier's Life. Written during 

active service in the Crimean, Chinese, 
Austro-Prussian ('66), and Franco-German 
('7o-»7i) Wars. By General Sir C. P. 
Beauchamp Walker. Demy 8vo., with 
Portrait. \%s. 

Parallel lives of Ancient and Modem 

Heroes. . By C. D. Younge. New 
Edition. i2mo., doth, 41. dd. 



Cooftcrij, &c 



"Where is it?" of Recipes. 

ning many old Cape, Indian, and 
i Dishes and Preserves; also 
ons for Polishing Furniture, Cleaning 
:c. ; and a Collection of Home Reme- 
Case of Sickness. By Hildagonda 
:kitt. Fifth Thousand. Crown 8vo., 



\ in Miniature. By Mrs. Earl. 
8vo., 2J. 6d, 

►yal Confectioner: English and 

n. By C. E, Francatelli. With 
itions. Sixth Thousand. Crown 
J. 

tchley Book of Refined Cook- 

<*D Bills OF Fare. By Major L . 

Edition. Large crown 8vo., &f. 

astSy Luncheons, and Ball 

rs. By Major L . Crown 8vo., 



Table Decoration. By William Low. 

With 19 Full Illustrations. Demy 8vo., 6s. 

Official Handbook of the National 

Training School for Cookery. Con- 
taining Lessons on Cookery, forming the 
Course of Instruction in the School. Com- 
piled by •* R. O. C* Twenty-fourth 
Thousand. Large crown 8vo., 6r. 

Breakfast and Savoury Dishes. By 

" R. O. C." Ninth Thousand. Crown 
8vo., ij. 

Sick-Room Cookery. Compiled by ** R. 
O. C." Crown 8vo., sewed, 6d. 

How to Cook Fish. Compiled by '<R. 
O. C." Crown 8vo., sewed, yi. 

St. James's Cookery Book. By Louisa 

ROCHFORT. Crown 8vo., 3/. 6d. 

The Kingswood Cookery Book. By 

H. F. WiCKKN. Crown 8vo., 2s. 
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Supplejack : a Romance of Maoriland. By 
K. Ward. With 8 Illustrations. Crown 
8¥Ow« 6s. 



THREE & SIXPENCE EACH. 

Stories fiN)m ''Black and White." 
By Grant Allen, Mrs. Lynn Linton, 
J. M. Barrie, Mrs. Oliphant, W. Clark 
RUSSELL, Thomas Hardy, W. £. Norris, 
and Jahes Payn. With numerons Illtu- 
txations. Crown 8vo. 

P^m the FFOntier : Sketches and Stories 
of Savage Life. By Frederick Boyle. 
Crown 8vo. 

Baehel and Maurice, and other Tales. 

Hj the Hon. Margaret Collier, Madame 
Galletti di Cadilliac Crown 8vo. 

' Cross Currents : A Novel. By Mary a. 
DiCKXNS. Third Thousand. 

The Seeret of the Princess : A Tale of 

Country, Camp, Convict, and Cloister Life 
in Russia. By Mrs. Sutherland Ed- 
wards. Crown 8vo. 

The Stonr of Helen Davenant. By 

ViOLKT Fane. Crown 8vo. 

Ike Tyvyans : or, the Murder in the Rue 
Bellechasse. By Anur^e Hope. Crown 
Svo. 

A Blaek Squire. By Mrs. Alfred Hunt. 

Crown 8to. 

Vldst the Wild Carpathians. By 

Maurus JOKAI. Translated by R. NlSBST 
Bain. Crown 8vo. 

A Human Document By w. H. Mal- 

LOCK. • Sixth Thousand. Crown 8vo. 

The Star of Fortune: a story of the 

' Indian Mutiny. By J. £. Muddock. 
Crown 8vo. 



THREE & SIXPENCE EfKCH-co 

In Low Relief: A Bohemian Tn 
By MoRLEY Roberts. Crown 8vo 

ClOTe Pink : a study from Memo 
ANNA C. Steele. Second Edition. 
8vo. 

The Mystery of the Patriciaii 

By Albert D. Van dam. Crown ; 



GEORGE MEREDITH'S WO 



A Uniform Edition, Crown %do,^ y. i 

Lord Ormont and his Aminta. 

One of our Conquerors. 

Diana of the Crossways. 

Evan Harrington. 

The Ordeal of Richard Fevere 

The Adventures of Harry Rid 

Sandra BellonL 

Vittoria. 

Rhoda Fleming. 

Beauchamp's Career. 

The Esroist. 

The Shaving of Shagpat; s 
Farina. 

The 6f . Edition is also to be hoc 



A Deputy Providence. 

Murray. Crown 8vo. 



By Henry 



^ The Queen of Spades and other 

Stories. By A. S. Pushkin. With a 
Biography. Translated from the Russian 
by Mrs. Sutherland Edwards. Illus- < 
trated* Crown 8vo. 



TWO SHILLINGS EACH 

Eline Vere. By Louis Couperus. 
lated from the Dutch by J. T. 
Crown Svo. 

Cross Currents : A Novel By Ik 
Dickens. Third Thousand. 

The Story of Helen Davena 

Violet Fane. Crown 8vo. 
Pretty MichaL By Maurus 

Translated by R. Nisbet Bain. ( 
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ory of Modem Civilisation. 

AVE DucouDRAY. With lUustra- 
.arge crown 8vo., 91. 

t Life in Spain. By Frances 
£lliot. 2 vols. Demy 8vo., 24/. 

of the Gold Coast of West 

By A. B. Ellis, Colonel 1st 
lia Regiment. Demy 8vo., iQr. 6</. 

Lba-Speakingr Peoples of the 

:^OAST OF West Africa : theii 
, Manners, Customs, Laws, Lan- 
ic. By A. B. Ellis. With an 
X and Map. Demy 8vo., lOf. 6^. 

)- Speaking People of the 

;^OAST OF West Africa. By A. 
1. With Map. Demy 8vo., 10*. (>d. 

•Speakingr Peoples of the Gold 

their Religion, Manners, Customs, 
.anguage, &c. By A. B. Ellis. 
ip. Demy 8vo., lor. 6^. 

nd Letters. ByT.H.S.Escoxx. 

ro., 9J. 

: Its People, Polity, and Pursuits. 

[. S. EscoTT. New and Revised 

Eighth Thousand. Demy 8vo., 

sent Position of European 

3. By the Author of ** Greater 
Demy 8vo., I2j. 

3S of Bow street Police Office. 

Y Fitzgerald, F.S.A. New and 
Edition. 

3ry of Pickwick. An Account 

laracters, Localities, Allusions, and 

ons. By Percy Fitzgerald, 

With a Bibliography. Demy 



esent and Future. By Anto- 

lenga. 2 vols. Demy 8vo., 21/. 

;ion Manual. Containing tlie 
ntary Elections (Corrupt and Illegal 
) Act, 1883, with Notes. By Sir 
RST, Q.C., M.P. Third Editipn, 
vo., IS, 6d, 

1 African Empire. By William 
ll, M.A., F.R.C.L With Map. 
Crown 8vo., 21s. 

at Republic. By Sir Lepel 
Griffin, K.C.S.I. Second Edition, 
sro., 41. 6d, 



China and Her Neighbou 

Indo-China, Russia and Ch 
Thibet, &c. By R. S. Gi 
Maps. Demy Sva, 91. 

China, Present and Past 

tercourse, Progress and B 
Missionary Question, &c. 
DRY. Demy 8vo. 

Chronicles of an Old In 

Words about Gray's Inn. 
Hope. Crown 8vo., 51. 

Middlesex County Reec 

ments, Recognizances, Cor 
tions. Post Mortem, Order 
and Certificates of Convict 
ticlers, temp, 19 Charles II. 
By J. CORDY JeaffresoNj 
With Portraits, Illustrations, 
Demy 8vo., 25/. each. 

Russian Characteristics 

LAN IN. Reprinted, with 1 
The Fortnightly Review. D 

Egypt under Ismail : A R 

tory. By J. C. McCoAN. 
and Appendix of Official Doc 
8vo., Js. 6d, 

British East Africa. A 

Formation and Work of the 
East Africa Company. Co 
Authority of the Director 
Documents and the Records c 
By P. L. M'Dermott, \ 
Illustrations. Crown 8vo., ( 

Our Ocean Railways ; or, 

gress, and Development of 
Navigation, etc., etc. By 
DONALD. With Maps anc 
Large crown 8vo., 6s. 

The Emancipation of Sou 

By General Don Bartoi 
Being a Condensed Translatio 
Pilling, of *• The History o 
Demy 8vo., with Maps, 12s. 

History of England tro) 

1830 to the Resignation 
STONE Ministry, 1874. ^ 
MOLESWORTH. Twelfth Th( 
Crown 8vo., i&r. 

Poland : An Historical 
Field- Marshal Count VON M 
Biographical Notice by E. \ 
Crown 8vo., 4/. 6d, and is. 

Tonkin; or, France in the ' 
C. B. Norman. With Vix^ 
I4J. 
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the History of the English 

. By George Lillie Craik. 
didon. Pose 8vo., cloth, 2/. dd. 

iiOisure. By W.L.Courtney, 
.D., of New College, Oxford. 
, 6x. 

3W and Old. By W. L. 

, M.A., LL.D., of New College, 
!rown Svo., 6j. 

leh Writers. By Edward 
Contents : Bourget, Pierre Loti, 
Guy (le Maupassant, Verlaine, 
xres, &c. Crown 8vo., 5^. 

to the Dyee and Forster 

Ns IN THE South Kensington 
With Portraits and Facsimiles. 



longfS. By Violet Fane. 
¥orks. By W. S. Landor. 



t of Print. 

It of Print. 

Ionversations of Sovereigns 
tesmen, and Five Dialogues 
\ccio and Petrarca. Demy 



life and Works. By w. s. L 

Continued, 

Vol. IV. Dialogues op Litbrai 
Demy 8vo., 14/. 

Vol. V. Dialogues of Litera 
{eontinuid). Famous Women. '. 
OF Pericles and Aspasia. Ai 
Prose Pieces. Demy 8vo., 141. 

Vol. VI. Miscellaneous Co 
TIONS. Demy 8vo., 14J. 

Vol. VII. Gebir, Acts and Sce 
Hellenics. Poems. Demy 8 

Vol. VIII. Miscellaneous Poh 
Criticisms on Theocritus, C/ 
and Petrarch. Demy 8vo., 1 

Dante for Beginners: a Sketc 

** Divina Commedia." By A 
Shore. With Translations, Bio 
and Critical Notices, and Illustratioi 
Portrait. Crown 8vo., 6j. 

Essays, Speculative and Sugi 

By John Addington Symondj 
Edition. Demy 8vo., 9^. 

Cosmopolitan Essays. By Sir ] 

Temple, Bart., M.P., G.C.S.I 
Maps. Demy 8vo., idr. 



flMHtan?* 



the Great By Col. c. B. 

LJRY. With Maps and Portrait. 
1 8vo., 4/. 

I Army. By the Author of 
ritain." Demy 8vo., I2J. 

Record of the First or Royal 

OF Dragoons. By General 
E. Illustrated. Royal 8vo., 21s, 

Frederick the Second. By 

arlyle. 10 vols., demy 8vo., 
vols., demy 8vo., 8j. each ; 5 
'. each ; 10 vols., u. each. 

Shington. By Lieut. -Colonel 
NO. Large crown Svo. With 
. Maps. 6 J. 

Military Surveyingr and 

',, By Major-General A. W. 
Fifth Edition. Post 8vo., 4J. 6</. 

the 1st West India Regi- 

Colonel A. B. Ellis. With 
lustrations. Demy Svo., 14/. 



With the Camel Corps up tl 

By Count Gleichen. With 1 
Sketches by the Author. Third 
Large crown 8va, 9J. 

Letters ft>om the Crimea, the I 

AND Armenia. By General ( 
Edited by Demetrius C. B 
Second Edition. Crown 8vo., 5x. 

French Revolutionary Genen 

Major Arthur Griffiths. Larj 
Svo., dr. 

Turenne. By H. M. Hozier. w 

trait and Two ^laps. Large crown 

General Lee of the Confederate 

By FiTZHUGH Lee, his Nephe>* 
Portrait and Maps. Crown Svo., i 

On Active Service. By w. w. 

late 24th Regiment. Printed in 
Oblong 4to., 5/. 

Sketches of Indian Life. By 

Lloyd, late 24th Regiment. P] 
Colours. 4to., dr. 
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BOOKS PUBUSHED BY 


MILITARY- 
arren Hastlnsa. FLni 

t o( UvVi. By Colonel 
«, C.S.I. Wiih Pormil. 

of Savoy. By Colonel 
N. C.S.I. With Portrait 

e crqwo Svo., 6i. 

ch of the MiliUry Ufe of 

icicbcn TOD Loudon. Hy 
Malleson, C.3.1. With 

8. Laij-e ctown 8to., 41. 

r the British Army in 

MS to 18.4. An Epitome 
ory o( the Pcninaular War, 
Collection of the Dnke of 
espatches. By Robert 
j.S. Ciown 8vo., 5/, 
terboTOUgh and Mon- 
Moidiuiil); A Memoir. 
ii*SK KussELi, Royal 
h Illusimtiviis. 3 vols. 


-CONTINUED. 

Life In the Arm; : Every-day Inddi 

Camp, Field, and Qu»rter^- By R. Sr 
Fiinled in Colour. Oblooe 4I0., y. 

Life of Suvoroff. By Lieut. -Col. S 
INU. Crown Svo., fij. 

Martial Law and Custom of \ 

Qi. Military La« and Junsdidii 
Tronblons 'limes By Lieut--Col. T 
R.E. Cto«n8vo.. 6/. 

Parliamentary Generals or the t 

Civil, War. By Major Wai,foro. 
Wilh Maps. Lari;e crown Svo.. 41. 

Days or a Soldier's Ufe. Wriiioi 

active service b ihc Crimean, Q 

Au!!l to- Prussian {'66), and Frojic(f-CI 
('7i>-'7l) Wars. By General Sir 1 
Beauciiamp Walker. With R 
Demy Svo. iSi. 

The Yonng Officer's "Dont." 


niMsccUancous. 
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fl)u0ic, 2)ramat Sic. 



and Manners : Personal Reminis- 
s and Sketches of Character. By W. 
TV-Kingston. 2 vols. Demy 8vo., 



ll Celebrities: Portraits and 
-aphies. By F. F. Buffkn. Second 
5. Crown 4to., 21s, 

ih of Shakespeare, illustrated in 

hilolc^cal Commentary on '* Julius 
r." By George Lillie Craik. 
th Edition. Post 8vo., cloth, 5j. 



ll Instruments. b^Carl Engel. 

numerous Woodcuts. Large crown 
cloth, zr. 6d, 

Irvingr. A Record of Twenty 
} at the Lyceum. By Percy Fitz- 
iD, M.A., F.S.A. With Portrait. 
f Svo., 141. 

rench Stage in the Eighteenth 

*URY. By Frederick Hawkins. 
Portraits. 2 vols. Demy 8vo., 30X. 



Annals of the French Stage: From 
ITS Origin to the Death of Racine. 
By Frederick Hawkins. Four Portraits. 
2 vols. Demy Svo., 2&f; 

Behind the Scenes of the Ck)m£die 

Francaise, and other Recollections. 
By Ars^ne Houssaye. Translated from 
the French. Deitiy 8vo., 14^. 

Half a Century of Music in England, 

1837 — 1887. By F. HUEFFER. Demy 
8vo., 8/. 

Acrobats and Mountebanks. By H. 

LE Roux. With over 200 Illustrations by 
J. Garnier. Royal 8vo., idr. 

Form and Desi^ in Music A Brief 

Outline of the i^thetic Conditions of the 
Art, addressed to General Readers. By 
H. H. Statham. With Musical Examples. 
- Demy 8vo., 2s, 6d, 

My Thoughts on Music and Musicians. 

By H. H. Statham. Illustrated with 
Frontispiece of the Entrance- front of Han- 
del's Opera House and Musical Examples. 
Demy ovo., i8r. 



•Watural Iblaton?* 



iltural Zoology. By Dr. J. Rrrz- 

Bos. Translated by Professor J. R. 
WORTH Davis, B.A., F.C.P. With 
troduction by Miss E, A. Ormerod, 
SIet.S., F.R.M.S., etc. With 149 
rations. Crown 8vo., 6s, 

>ok of a Fisherman and Zoolo- 

By Frank Buckland. With Dlus- 
QS. Sixth Thousand. Cr. 8vo., 3^. 6d, 

* of Sport and "Natural History : 

ing, Hunting, Coursing, Falconry, 
Wishing. Edited by Oswald Craw- 
. With Chapters on Birds of Prey, 
cations of Birds, and the Habits of 
1 Wild Birds and Animals. With 
■ous Illustrations by Frank Feller, 
. Aldin, a. T. Elwks, Stanley 
ELEY, &c. Demy 4to., 2is, 

^ration of British Birds, includ- 

eir Post Glacial Emigration as traced 
5 Application of a New Law of Dis- 
. Being a Contribution to the Study 
igration. Geographical Distribution, 
isular Faunas. By Charles Dixon. 
Maps. Crown Svo. 

)sts and Eggs of Non-Indigen- 

)ritish Birds ; or, such species that 
)t Breed within the British Archi- 
>. By Charles Dixon. With 
red Frontispiece. Crown 8vo., ts. 



Jottings . about Birds. By Charles 

Dixon. With Coloured Frontispiece by 
J. Smit. Crown 8vo., 6j. 

The Nests and Eggs of British Birds : 

When and Where to Find Them. Bein^ a 
Handbook to the Oology of the British 
Islands. By Chas. Dixon. Cr. 8vo., 6x. 

%• A Larr* Paper Edition^ containing 157 CoUntrtd 
Illustrations, Demy Btw., 151. net. 

The Game Birds and Wild Fowl of 
the British Islands. By Charles 
Dixon. Illustrated by A. T. Elwes. 
Demy 8vo., i8jp. 

The Migration of Birds : An Attempt 

to Reduce the Avian Season-flight to Law. 
By Charles Dixon. Crown 8vo., dr. 

The Birds of Our Rambles : A Com- 
panion for the Country. By Charles 
Dixon. With Illustrations by A. T. Elwes. 
Large crown 8vo., 7^. 6^. 

Idle Hours with Nature. By Charles 
Dixon. With Frontispiece. Cr. 8vo., 6s. 

Annals of Bird Life : A Year- Book of 

British Ornithology. By Charles Dixon. 
With Illustrations. Crown 8vo., 7/. 6^. 

Birds in a Village. By W. H. Hudson, 

C.M.Z.S. Joint Author of *' Argentine 
Ornithology." Square crown 8vo., 7^. 6d. 



BOOKS PUBLISHED BY 



NATURAL HISTORY— COAT/AT^^. 



■■ata^onla. By W. H. 

l.Z.S. joinl Aulbcii of 
lLlholiie>*." With numerous 
" [T and A. Hahtlky. 



In La Plata. By W. 
Im.Z.S. With numerous 
ISmit. TbLrdond Cheaper 



fther Days. Bj the Rev. 

■■ r, F^.S. With a Pre- 
5WEii,K.C.B., F.R.S., 

luiCralions by J. SUIT and 



Extinct Monsters. A PopnUr Ac« 

some of the U^cr lorms of ADCierit A 
Life. By the Re*. H. N. HotckI 
F.G.S. Wiih [inmeroiu lllustialioM 
SMtT and others. Third Thousand, R 
and Enlarged. Demy Svo., t%s. 

Economic Entomology. Ai^eu 
AndrewMurkav, r.L.a. Withma 

Illustrations. LarEC ciown five, 3»,< 

The Typical Parts In the Skeleta 

A Cat. Duck. a«d Codfish. Wifl 

Earalive descriptions arranged in a li 
'onn. By E. Tullev Newtoh, 1 
New Edition. Deaiy Svo., 1/. 

The Habits of the Salmon. ^ 
Tkaherne. Crown Svo., zi. W, 



Science an& ^ccbnolofl?. 



P'UCtiOn. Key to Exam- 

and Art Departmenl. 

,, M.In5l.C.E., M,I. 

Professor of Engine- 

of London Collide. 

Tuctlon and Drawing: 



Elements of Human Phystoloa 
THE Hygiene Exaiunations oi 
Science and Art DEPAKTMEUt 
Dr. J. H. E. Brock, Assistant Ea 
in tl]'giene. Science and Art Dcpu 
Crown Svo., w. ixi. 

Plain Words Atx>ut Water. B 
feisor A, H. Church. M.A. Oson. 
traled. Crown 8vo., sewed, bd. 
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SCIENCE AND TECHNOLOGY— C(?A^/Ar^^z?. 



M)k of Meehanieal Engine- 

By Wilfred J. Lineham, Head 
gineering Department at the Gold- 
QStitute. With 700 Illustrations 
Iding Plates. Cr. Svo. ios.6iLtut. 

Manual of Chemical Assay- 

;)plied to the Manufacture of Iron. 
!. De Koninck and E. Diktz. 
nth notes, by Robert Mallet. 
, cloth, dr. 

I PhysiofiTPaphy. (Physio- 

AsTRONOMY). Designed to meet 
irements of Students preparing for 
lentary and Advanced Stages of 
iphy in the Science and Art De- 
Examinations, and as an Intro- 
o Physical Astronomy. By John 
Crown 8vo., 4r. 6d. 

py PhysiogrPaphie Astpo- 

3y John Mills, formerly Assistant 
nlar Physics Committee. Crown 

ve Elementary Physics. By 

ILLS. Second Edition. Crown 

;ive Analysis (Introductory 
on). By John Mills and Barker 
With numerous Woodcuts. Crown 

c of Quantitative Analysis. 

( Mills and Barker North. 



Wood - Wopkin^ Positions. By w. 

Nelson, Orgamser, Manual Instruction, 
Manchester School Board. Twelve Illus- 
trations by Herbert Cole« Royal 4to., 
2s, 6d, Large size, dr. 

Handbook to the Special Loan Col- 

lection of Scientific Apparatus. 3j. 

A Catalogue of Modepn Wopks on 

Science and Technology. Classified 
under Authors and Subjects. Twenty- 
second Edition. With Index. Cr. 8vo., is. 

Solutions to the Questions in Pupe 

Mathematics— Stages i and 2— Set at 
the Science and Art Examinations from 
1881 to 1886. By Thomas T. Rankin, 
C.E., Rector of the Gartsherrie Science 
School, and West of Scotland Mining 
College. Crown Svo., 2s, 

Elementapy Building Constpuction. 

By George Robson. Illustrated by a 
Design for an Entrance Lodge and Gate. 
Fifteen Plates. Oblong folio, sewed, %s. 

Home Wopk in Chemistpy (Inopganie) : 

a Series of Exercises with Explanations ^d 
Worked Examples. By A. Humboldt 
Sexton, F.I.C, F.C.S. Third Edition. 
Crown 8vo., ir. 

Animal PPOduCtS: Their Preparation, 
Commercial Uses, and Value. By T. L. 
SiMMONDS. With numerous Illustrations. 
Large crown 8vo., y, 6d, 



y 



Sport* 



and the Rod. BvF. g.Aflalo 

;eon-General C. T. Paske. With 
ons. Crown 8vo., 4r. dd. 

3ame a Spoptsman. By Avon. 

vo. With Illustrations. 31. td, 

«e State and its Big Game 

G, Travel and Adventures. 
tain H. Bailey (Bula N*Zau). 
d from the Author's sketches, 
o., 14J. 

d Vepses. By H. Cumberland 
f. Illustrated by FiNCH Mason, 
cated to J. G. Whyte Melville. 
vo., 41. 

''ox Hunting, Salmon Fishing, 
Ihooting, Deer Stalking. By the 
Iromley-Davenport, M.P. With 
> 111 ustrations by General C realock, 
few Cheap Edition. Post 8vo., 

I of a Fishepman and Zoolo- 

y Frank Buckland. With lUus- 
Sixth Thousand. Cr. 8vo., 31. 6^ 



English and Amepiean Yachts. By 

Edward Burgess. Illustrated with 50 
beautiful Photogravure Engravings. Ob- 
long folio, 42r. 

A Yeap of Spopt and Natupal Histopy : 

Shooting, Hunting, Coursing, Falconry, 
and Fishing. Edited by Oswald Craw- 
FURD. With Chapters on Birds of Prey, 
Nidifications of Birds, and the Habits of 
BriUsh Wild Birds and Animals. With 
numerous Illustrations by Frank Feller, 
Cecil Aldin, A. T. Elwes, Stanley 
Berkeley, &c. Demy 410., 21J., net, 

A MiPPOP of the TuPf ; or. The Machinery 
of Horse-racing Revealed, showing the Sport 
of Kings as it IS to-day. By Louis Henry 
CuRZON. Crown 8vo., %s. 

The Racehopse in Tpainlng, with Hints 

on Racing and Racing Reform. By 
William Day. Fifth Thousand. Demy 
8vo., 9^. 



BOOKS PUBLISHED BY 



SFOKT— CONTINUED. 



Ealmon Fishing : Hints 

^TioNs. My A. Grimble. 
Wilh lllusltalions. Demy 



1 Hound in the East 

"Snafki-e." WilhlllUS- 
RY DlxoN. Demy 8vo. 

, and Politics in the 

IPK, By ihe Marquis of 
|i lUuslrations. Large crown 

fctches: Fi.Jiing in Strange 

■^WARO Kennari.. Illus. 

lutiful :>kctches. Seconil 



How to Buy a Horse. With H 

Shoeing and Stable Managcnieiit 
Pelagcus. Thiid Thousand. Cr.8 

Incidents of Foreign Sport 
TuAVti. By Cobnel Pollok, , 
ol" Sport in Brilish Bumia." WiH 
Iralions, Demy Svo., l6/. 

Bear Hunting in the Wliite 1 

TALKS ; Of, Alaska and BHlish C( 
Revisited. By H. W. StTOlT. 
F.R.C.S., etc. lUus. Large crown, 
Ten Years' Travel and Spa 
Foreign Lasps ; or, Travels in tb 
lies. By H. \V. Skton-Kars, F.! 
etc. Large crown Svo., 5». 

The Habits of the Salmon. Br 
Traher.vb. Crown Svo., y. &/. 

Sketches In the Hunting Field. 
E. T. Watson. A New Ediiioi 
numerous lilustnitions by JOHN StB 
Ctown 8vo., 3/. W. 

Poachers and Poaching. Bjr 
Watson. \\iih FioDuspiece. 
Svo.. ^^. 6J. 

SIcetches of British Sporting I 

By John Watson. Witii Frooii 
Crown 8vo., y. 6J. 
Five Months' Sport In Somali 

i!y I.ord WOLVKKTO.N. With lllgit 
Demy Svo., 71. 61/. 
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THEOLOGY, %lz.— continued. 



If a Believep, and the Past 

JTURE OF THE PEOPLE. By F. 

MAIS. Translated from the French 
;. Martineau. With a Memoir of 
lais. Crown 8vo., ^r. 

ments of Political Economy. 

CLE DE Laveleye. Translated by 
LLARD, B.A., St. John's College, 
Crown 8vo., dr. 

»n : Its Nature, Its Evidences, and 
ations to Religious Thought. By 
LE CoNTF, Professor of Geology 
itural History in the University of 
iia. A New and Revised Edition. 
8vo. dr. 

ihy, Historical and Critical. By 
Lefevre. Translated, with an 
ction, by A. W. Keanb, B.A. 
;rowB 8vo., y, 6d, 

Socialism, and Democracy. 

ATOLE Leroy-Beaulieu, Member 
Institute of France. Translated by 
3r B. L. O'DONNELL. Crown 8vo., 

fy. Based upon Ethnology. By 
ARLES Letourneau. Large crown 
r. 6d, 

. Bv Dr. Charles Letourneau. 
53 Illustrations. A New Edition. 
Jvo., 3/. 6d, 

lims of Christianity. By w. 

.Y, Demy 8vo., 12s, 

bolethS. By W. S. Lilly. Demy 
is, 

it and Wrongr. By w. S. Lilly. 

Edition. Demy 8vo., I2j. 

s on European History. By 

Lilly. With an Introductory 
e on the Philosophy of History. 2 
Demy 8vo., 2ij. 



A Century of Revolution. By w. S. 

Lilly. Second Edition. Demy 8vo., I2j. 

Ancient Religion and Modern 

Thought. By W. S. Lilly. Second 
Edition. Demy 8vo., 12s, 

The Progress of Science: its Origin, 

Course, Promoters and Results. By J. V. 
Marmery. Demy 8vo. 'js, (>d. 

The Future of Science : ideas of 1848. 

By Ernest Ren an. Demy 8vo., i&f. 

History of the People of Israel. By 
Ernest Renan. 
First Division. Till the Time of King 

David. Demy 8vo., 14J. 
Second Division. From the Reign of 

David up to the Capture of Samaria. 

Demy 8vo., 14J. 
Third Division. From the time of 

Hezekiah till the return from Babylon. 

Demy 8vo., i^j. 

Esoteric Buddhism. By A. P. Sinnett. 

Annotated and enlarged by the Author. 
Seventh Edition. Crown 8vo., 3J. td. 

Aphorisms from the Writings of 

Herbert Spencer. Selected by Julia 
Raymond Gingell. With a Photogravure 
Portrait Second Thousand. Crown 8vo., 31. 

AnthropolOfinr. By Dr. Paul Topinard. 
With a Preface by Professor Paul Broca. 
With 49 lUustraUons. Demy 8vo., 31. bd. 

Esthetics. By Eugene Veron. Trans- 
lated by W. H. Armstrong. Large crown 
8vo., 3x. 6d. 

A Modem Layman's Faith Concem- 

ing the Creed and the Breed of the 
••Thoroughbred Man." By W. B. 
' Woodgate. DemySvo., i^. 



ZlraveL 



in India. By Mary Frances 
gton. With a preface by the 
jness of Dufferin and Ava, C.I., 
merous Illustrations by Herbert 
N and others. Demy 8vo., 14J. 

1 the Heart of Asia over the 

TO India. By Gabriel Bonvalot. 
ted from the French by C. B. PiT- 
With 250 Illustrations by Albert 
Royal 8vo., 32J. 

I in Algreria. By F. A. Bridg- 

With 62 Illustrations. Royal 8vo., 



Two Summers in Greenland : An 

Artist's Adventures among Ice and Islands 
in Fjords and Mountains. By A. Riis 
Carstensen. With numerous Illustratioi^s 
by the Author. Demy 8vo., 14^. 

The Ancient Cities of the New World. 

Being Travels and Explorations in Mexico 
and Central America, 1857-1882. By 
D6siRfe Charnay. With upwards of 200 
Illustrations. Super royal 8vo., 31J. 6d, 

Round the Calendar In Portugal. By 

Oswald Crawfurd. With numerous 
I niustraticns. Royal 8vo., 181. 



BOOKS PUBLISHED By 



TRAVEL- 
bidooLlfe. ByDEVENDiA 

" o.. S'- 

' Tour In Ireland. Bj 

LI. Trenslated and Con- 

RTHCR Walter. With 

wn Svo., 6j. 

1 and Slam. Sy Frince 

|ea.ns. Tr«osIatcd by C. B. 

"i II lustra lioni. "Deraj 

1 Calais by Land. By 

Wilh nunieious llluslra- 

Kirp from Skelches by the 

liiil Chcnper Edilion. ^l. 6J. 

, Across Persia and 

ByH. dkWinut. With 

ralions. Demy Svo., i6j. 

|es and Pictures from 

lAKLES DCCKEKS, With 

Demy Svo., loi. ; post 
ISvo., Jj., 31. 6J., 2t. 6d. and 
1 royal 8vq,, y. bd. ; (cap. 

IlICMKV M. Pii:u>. With 

s. Demy Svo., 7/. 6rf. ■ 

■of Central India : Notes I 

^ nnd \\'ild Tribes, Nniuml I 

trls. By CjpUJn FOESVTH. , 



■CONTINUED. 
Travels tn AMca. By Dr. w»i. 



I th« Gcrmaji 



byR 



TtanslaleJ 1' 

Kease, 

Vol. I, DUWNO THE Years 1875 tI 

CoDtaiiimg 38 FuHpaeo PlaleJ ■ 
Ulnstraikiai io the Text and Mui. 
Svo,, aij. 
Vol. II. DuRiKG THE Years 1879 n 
Containing numerous Full-paee lil 
lUu&tralions in the Teirt arid Map, 

Vol.ni. During THE YtARS iSSin 
Conluning numerous Full -page Ha 
Illustrations in ihe Text and M«p«. 

Across the Border ; or, Patbuiaiid; 
By E. E. OLtVKK, L'nder-SecrelOT 
Public Works Depaitmcnt, Pu(i}UiA> 
numerous llluslratioos by J. L. Kl 
CLE. Demy Svo., 141. 

Round about New Zealand. 
Notet from n Journal of TTiree 
Waoderir^g in the Antipodes. By 
Pavton. With Twenly Original I 
tions by the Author. Large crown 8» 

Incidents of Foreign Sport and T: 

By Colonel PoLtxiK, Anthorof "S 
British Burma." With lUustratiooi bg 
Elwss. Demy Svo,, i6j. 
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lOMAS CARLYLE'S WORKS. 



THE ASHBURTON EDITION. 

HAndsomely printed, containing all the Portraits and Illustrations, 
in Twenty Volumes, demy 8vo., 8s. each. 

FRENCH REVOLUTION and PAST AND PRESENT. 2 vols. 
OR RESARTUS ; HEROES AND HERO WORSHIP, i vol. 
OF JOHN STERLING— LIFE OF SCHILLER, i vol. 
•ER-DAY PAMPHLETS— EARLY KINGS OF NORWAY— ESSAY 

\ THE PORTRAIT OF JOHN KNOX, i vol. 

ERS AND SPEECHES OF OLIVER CROMWELL. 3 vols. 
3RY OF FREDERICK THE GREAT. 6 vols. 
ICAL AND MISCELLANEOUS ESSAYS. 3 vols. 
[SLATIONS FROM THE GERMAN. 3 vols. 



LIBRARY EDITION. 
Handsomely printed in 34 Vols., demy 8vo., £15 Ss. 



OR RESARTUS. With a Por- 

7j. 6d. 

FRENCH REVOLUTION. 

stoiy. 3 vols., each gj. 

OF FREDERICK SCHILLER 

EXAMINATION OF HIS WORKS. 

Supplement of 1872. Portrait and 

[CAL AND MISCELLANEOUS 

\MS. With Portrait. 6 vob., each 9J. 

[EROES, HERO WORSHIP, 
THE HEROIC IN HISTORY. 

AND PRESENT. 9^. 



OLIVER CROMWELUS LETTERS 

AND SPEECHES. With Portraits. 5 vols., 
each 9x. 

LATPER-DAY PAMPHLETS. 91. 
LIFE OF JOHN STERLING. With 

Portrait, 9J. 

HISTORY OF FREDERICK THE 
SECOND. 10 vols., each gj. 

TRANSLATIONS FROM THE 

GERMAN. 3 vols., each 9X. 

EARLY KINGS OF NORWAY; 
ESSAY ON THE PORTRAITS OF 
JOHN KNOX; and GENERAL INDEX. 
With Portrait Ulustrations. 8vo., cloth, gs* 



PEOPLE'S EDITION. 

37 vols., small crown Svo,, 37^.; separate vols., is. each. 



OR RESARTUS. With Por- 

)f Thomas Carlyle. 

CH REVOLUTION. A His- 

3 vols. 

ER CROMWELL'S LETTERS 

SPEECHES. 5 vols. With Portrait 
ver Cromwell. 

[EROES AND HERO WOR- 

> AND THE HEROIC IN HIS- 
Y. 

AND PRESENT. 

[CAL AND MISCELLANEOUS 
VYS. 7 vols. 



THE LIFE OF SCHILLER AND 
EXAMINATION OF HIS WORKS. 
With Portrait. 

LATTER-DAY PAMPHLETS. 
WILHELM MEISTER. 3 vols. 
LIFE 9F JOHN STERLING. With 

Portrait. 

HISTORY OF FREDERICK THE 
GREAT. 10 vols. 

TRANSLATIONS from MUSiEUS, 

TIECK, AND RICHTER. 2 voU. 

THE EARLY KINGS of NORWAY; 

Essay on the Portraits of Knox. 



Or in sets, 37 vols, in 1 8, 37 j. 
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BOOKS PI/BUSHED BY 


■LE'S \\OKKS—Conlinu£d. \ 

THE HALF-CROWN EDITION. 

he whole of Carlyle's Writings and Translations, togetlu 
ts and Maps, and is compkle in twenty volume 
e 2!. 6J. each. 

L'S AND LATTER-DAY PAMPHLETS. With i 

MT AND ON HEROES AND HERO WORSHIP. 
ERLING AND LIFE OF SCHILLER. 
.IISCELLANEOUS ESSAYS, EARLY KINGS Of 
3.SAV ON THE PORTRAITS OF KNO-K. In /«ir vlume. 
TION : A History. In two volumts. 
LL'S LETTERS AND SPEECHES, with PortnJt 6 

Ikne ivluma. 

I>ERICK THE GREAT. In Jive volumei. 

;R. In two volumes. 

ROM MUS^US, TIECK AND RICHTER. In m 
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■'CHARLES DICKENS'S WORKS. 



ORIGINAL EDITIONS. 



In demy Zvo. 



THE MYSTERY OF EDWIN DROOD. 
With Illustrations by S. L. Fildbs, and a Portrait 
engraved by Bakbr. Cloth, 71. &/. 

OUR MUTUAL FRIEND. With Forty 
Illustxations by Marcus Stone. Cloth, J[^x i*. 

THE PICKWICK PAPERS. With Fortv- 
throe Illustrations by Sbymour and Phiz. Cloth, 

NICHOLAS NICKLEBY. With Forty 
Illustrations by Phiz. Cloth, £1 xs. 

SKETCHES BY *'BOZ." With Forty 
Illustrations by Georgb Cruikshank. Clotl^ 
£i x*. 

MARTIN CHUZZLEWIT. With Forty 
Illustrations by Phiz. Clothe £t t*. 

DOMBEY AND SON. With Forty Illus- 
trations by Phiz. Cloth, jCt xs. 

DAVID COPPERFIELD. With Forty 
Illustrations by Puiz. Cloth, £x x*. 

BLEAK HOUSE. With Forty Illustrations 
by Phiz. Cloth, ;Cx "• 



LITTLE DORRIT. With Forty Illustrations 
by Phiz. Cloth, ;£i xi. 

THE OLD CURIOSITY SHOP. With 

Seventy-five Illustrations bv Georgs Cattbrmolb 
and H. K. Browns. A New Edition. Uniform 
with the other volumes, jQx is. 

BARNABY RUDGE : A Tale of the Riots 
of 'Eighty. With Seventy-eight Illustrations by 
Gborgb Cattbrmolb and H. K. Brownb. 
Uniform with the other volumes, jCx xs. 

CHRISTMAS BOOKS: Containing— ITie 
Christmas Carol; The Cricket on the Hearth ; 
The Chimes ; The Battle of Life ; The Haunted 
House. With all the original Illustrations. Cloth, 

X2S, 

OLIVER TWIST and TALE OF TWO 

CITIES. In one volume. Cloth, jQx xs. 

OLIVER TWIST. Separately. With 
Twenty-four Illustrations by Georgb Cruik- 
shank. Cloth, xts. 

A TALE OF TWO CITIES. Separately. 
With Sixteen Illustrations by Phiz. Cloth, ^r. 



• • 



T/ie remainder of Dicken^s Works were not originally printed in demy Svo, 



LIBRARY EDITION. 

In post Svo. With the Original Illustrations^ 30 vols,^ cloth, ;f 12. 

Illustrations. Vols. 

PICKWICK PAPERS 43 .. 

NICHOLAS NICKLEBY 39 ... 

MARTIN CHUZZLEWIT 40 ... 

OLD CURIOSITY SHOP and REPRINTED PIECES 36 ... 

BARNABY RUDGE and HARD TIMES 36 ... 

dLEAlK xiOUdE ... ... ... ... ... ... 40 

LITTLE DORRIT ... ; 40 ... 

DOMBEY AND SON 38 ... 

DAVID COPPERFIELD 38 ... 

DUR MUTUAL FRIEND 40 ... 

SKETCHES BY "BOZ" 39 ... 

JJrflV&lx X Wl»)l ... ... ... ... ... ... 24 ••• 

:HRISTMAS BOOKS 17 ... 

\ TALE OF TWO CITIES j6 ... 

aREAT EXPECTATIONS 8 ... 

PICTURES FROM ITALY and AMERICAN NOTES 8 ... 

UNCOMMERCIAL TRAVELLER 8 ... 

:HILD'S HISTORY OF ENGLAND 8 ... 

EDWIN DROOD and MISCELLANIES 12 ... 

CHRISTMAS STORIES from " Household Words," &c. 14 ... 

Uniform with the above^ lor. 6d, 

FHE LIFE OF CHARLES DICKENS. By John Forster. With Illustrations. 
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ES DICKENS'S WORKS— a«//»a«/. 

E ILLUSTRATED LIBRARY EDITION. 

Complete in 32 Volumes, Demy Svo,, los. each; or set^ £\(}. 

iition is printed on a finer paper and in a larger type than has been employed in 
edition. The type has been cast especially for it, and the page is of a size to 
introduction of all the original illustrations. 

1 attractive issue has been made of the writings of Mr. Dickens, which, various as 
Jie forms of publication adapted to the demands of an ever widely-increasing 
tiave ne\'er yet been worthily presented in a really handsome library form, 
lection comprises all the minor writings it was Mr. Dickens's wish to preserve. 



S BY " BOZ." With 40 Illustra- 

rEORGE CRUIKSHANK. 

C PAPERS. 2 vols. With 42 

ns by Phiz. 

rWIST. With 24 IllustraUons 

SHANK 

S NICKLEBY. 2 vols. With 
.lions by Phiz. 

aOSITY SHOP AND RE- 
D PIECES. 2 vols. With Illus- 

,r CaTTERMOLE, &C. 

RUDGE AND HARD TIMES. 
With Illustrations by Catter- 

:HUZZLEWIT. 2 vols. With 
itions by Phiz. 

N NOTES AND PICTURES 
PALY. I vol. With 8 Illusts. 

AND SON. 2 vols. With 40 
ns by Phiz. 

)PPERFIELD. 2 vols. With 
Itions by Phiz. 



BLEAK HOUSE. 2 vols. With 40 Illus- 
trations by Phiz. 

LITTLE DORRIT. 2 vols. With 40 Illus- 
trations by Phiz. 

A TALE OF TWO CITIES. With 16 
Illustrations by Phiz. 

THE UNCOMMERCIAL TRAVELLER. 
With 8 Illustrations by Marcus Stone. 

GREAT EXPECTATIONS. With 8 lUus- 

trations by Marcus Stone. 
OUR MUTUAL FRIEND. 2 vols. With 

40 Illustrations by Marcus Stone. 

CHRISTMAS BOOKS. With 17 Illastra- 
tions by Sir Edwin Landsser, R.A., 
Maclise, R.A., &c., &c. 

HISTORY OF ENGLAND. With 8 lUus- 
trations by Marcus Stone. 

CHRISTMAS STORIES. (From "House- 
hold Words" and " All the Year Round.") 
With 14 Illustrations. 

EDWIN DROOD and OTHER STORIES. 



With 12 Illustrations by S. L. Fildes. 
Uniform with above, 
CHARLES DICKENS. By John Forster. With Portraits. 2 vols. 



HOUSEHOLD EDITION. 



(WITH 

/// 22 Volumes, Crown 
CHUZZLEWIT. With 59 lUus- 



)PPERFIELD. With 60 lUustra- 

a Portrait, 51. 

OUSE. With 61 Illustrations, 51. 

>ORRlT. With 58 lUus., 5J. 

SC PAPERS. With 56 Illus., 51. 

rUAL FRIEND. With 58 lllus- 

S NICKLEBV. With 59 Illus- 

AND SON. With 61 lUus., 5/. 
DROOD; REPRINTED 
; and other Stories, with 30 
•ns, 51. 
E OF DICKENS. By John 

With 40 Illustrations, 51. 
' RUDGE. With 46 lUus., 4/. 



LIFE.) 

4/^., cloth^ £4. 8j. 6d, 

OLD CURIOSITY SHOP. With 32 Illus- 
trations, 4/. 

CHRISTMAS STORIES. With 23 Illus- 
trations, 4^. 

OLIVER TWIST. With 28 Illus., 3/. 

GREAT EXPECTATIONS. With 26 

Illustrations, y, 
SKETCHES BY •* BOZ." With 36 Illus. 3/. 

UNCOMMERCIAL TRAVELLER. With 

26 Illustrations, 3/. 
CHRISTMAS BOOKS. With 28 lUns., 3^. 

THE HISTORY OF ENGLAND. With 

15 Illustrations, 3/. 
AMERICAN NOTES AND PICTURES 

FROM ITALY. With 18 Illus., 3^. 

A TALE OF TWO CITIES. With 25 

Illustrations, ^r. 
HARD TIMES. With 20 lUus., 2s. 6d. 



BOOKS PUBLISHED BY 



IDICKENS'S WORKS— ro«/i'wwrf. 
THE CROWN EDITION, 



I/'-' 



Coniiihiin^ all Ike Original IllHstralions ; and the L^ 
■n Type expressly cast/or this Edition, Largt Crown gvA 
" ' f Five Skillings tack. 



■k papers. With Forty- 

liuns bySEVUout ind Pmz. 
ICKLEBY. With FotIJ 
y Phii. 
I SON. With Forty Illos- 



LITTLE DORRIT. With Forty lUm 
by Phiz. 

OUR MUTUAL FRIEND. Wid 
Ulustratioiu by Marcus Stonc 

AMERICAN NOTES ; PICTURES 
ITALY; and A CHILD'S HIS 
OF ENGLAND. With SixMB 
tratians by Marcus Stonb. 

CHIKSTMAS BOOKS AND 
TIMES. Witli Itlostraiioiu by 
SKEB, Maclisp, Stanfield, , 
DovLK, F. Walkes, etc. 

CHRISTMAS STORIES AND 
STORIES, including HUMPH 
fLOCK. WiihllliistialionsbjrD, 
Charles Grkbn. Mahonbt, 
Cattikmoi.b, etc. 

GREAT EXPECTATIONS. Ul 
MERCIAL TRAVELLER. 
SixIFen llluslialions by Marcl'S E 

EDWIN DROOD and REPRI 
PIECES. With Si.l«n lUnstW 
LtiKE FiLDBS ind F. Walker. 
Uniform leilh the above. 
CHARLES DICKENS. By John Fqrsteh. With Porttaitsui 



EkFIELD. With Forty 

■ "HIZ. 

"UOZ." With Forty 
ly Ceo. Cruiksiiank. 
■ ZZLEWIT. With Forty 
■v Ptiiz. 

■klOSITV SHOP. With 
1 lllusmtions by GeoNdK 
I and H. K. Browne. 

> Tale of the RioU 
With SCTcnty -eight Illustia- 
E Cattermole and H. K. 

and A TALE OF TWO 

|ilh Twenly-four 1 1 lust rat ions 
K and Sixteen by Phiz. 
With Forty lUustiationi 



CHAPMAN &* HALL, LIMITED. 



CHARLES DICKENS'S ^ OKK.S— Continued. 

THE CABINET EDITION. 

/» 32 vols,, small f cap, Svo., Marble Paper Sides, Cloth Backs, with uncut ed^ 
price Eighteenpence each. Each Volume contains Eight Illustrations 
reproduced from the Originals. In Sets only, hound in blue 
and red cloth, with cut edges, £2 Ss. 

AMERICAN NOTES AND PICTURE 



CHRISTMAS BOOKS. 
MARTIN CHUZZLEWIT, 2 vols. 
DAVID COPPERFIELD, 2 vols. 
OLIVER TWIST. 
GREAT EXPECTATIONS. 
NICHOLAS NICKLEBY, 2 vols. 
SKETCHES BY "BOZ." 
CHRISTMAS STORIES. 
THE PICKWICK PAPERS, 2 vols. 
BARNABY RUDGE, 2 vols. 
BLEAK HOUSE, 2 vols. 



FROM ITALY. 
EDWIN DROOD ; & OTHER STORII 
THE OLD CURIOSITY SHOP, 2 vol 
A CHILD'S HISTORY OF ENGLAN 
DOMBEY AND SON, 2 vols. 
A TALE OF TWO CITIES. 
LITTLE DORRIT, 2 vols. 
MUTUAL FRIEND, 2 vols. 
HARD TIMES. 

UNCOMMERCIAL TRAVELLER. 
REPRINTED PIECES. 



THE PICTORIAL EDITION. 

CONTAINING UPWARDS OF NINE HUNDRED ENGRAVINGS. 

Complete in 17 vols. Royal Svo., 3s. 6d. each. 



DOMBEY AND SON. With 62 Illustra- 
tions by F. Barnard. 

DAVID COPPERFIELD. With 61. Illus- 
trations by F. Barnard. 

NICHOLAS NICKLEBY. With 59 lUus- 
tnitions by F. Barnard. 

BARNABY RUDGE. With 46 Illustrations 

by F. Barnard. 
OLD CURIOSITY SHOP. With 39 lUus- 

trations by Charles Green. 

MARTIN CHUZZLEWIT. With 59 Illus- 
trations by F. Barnard. 

OLIVER TWIST and A TALE OF TWO 
CITIES. With 53 Illustrations by J. 
Mahoney and F. Barnard. 

OUR MUTUAL FRIEND. With 58 Illus- 
trations by J. Mahoney. 
BLEAK HOUSE. With 61 Illustrations by 

PICKWICK PAPERS. With 57 lUustra- 
tions by Phiz. 



LITTLE DORRIT. With 58 lUustratl 

by J. Mahoney. 
GREAT EXPECTATIONS and HAl 

TIMES. With 50 Illustrations by J. 

Eraser and H. FriiNch. 
AMERICAN NOTES. PICTURES FRC 

ITALY, AND A CHILD'S HISTORY i 

ENGLAND. With 33 Illustrations 

Frost, Gordon, Thomson, and Ralst< 
SKETCHES BY "BOZ" and CHRIS 

MAS BOOKS. With 62 lUustrations 

F. Barnard. 
CHRISTMAS STORIES and UNCO 

MERCIAL TRAVELLER. With 

Illustrations by £. G. Dalzibl. 
EDWIN DROOD, REPRINTED PIECI 

AND OTHER STORIES. With 30 111 

trations by L. Fildes, £. G. Dalziel, a 

F. Barnard. 
THE LIFE OF CHARLES DICKE^ 

By John Forster. With 40 Illustrati< 

by F. Barnard and others. 



THE TWO -SHILLING EDITION. 

Each Volume contains a Frontispiece. Crown Svo., 2s. 



DOMBEY AND SON. 

MARTIN CHUZZLEWIT. 
- THE PICKWICK PAPERS. 

BLEAK HOUSE. 

OLD CURIOSITY SHOP. 

BARNABY RUDGE. 
.: DAVID COPPERFIELD. 
: NICHOLAS NICKLEBY. 
r. CHRISTMAS STORIES. 
h AMERICAN NOTES. 

HARD TIMES and PICTURES FROM 
ITALY. 



GREAT EXPECTATIONS. 

OUR MUTUAL FRIEND. 

CHRISTMAS BOOKS. 

OLIVER TWIST. 

LITTLE DORRIT. 

TALE OF TWO CITIES. 

UNCOMMERCIAL TRAVELL«^R. 

SKETCHES BY **BOZ." 

A CHILD'S HISTORY OF EN 

LAND. 
EDWIN DROOD and OTH] 

STORIES. 



yjSHED BY CHAPMAN 5- HALL, LIMITED. 



Ij'ovtnigbtl^ IRevievv. 

IkDITF.D by W. L. COURTNEY. 



■C£ im SHILLINGS AND SIXPENCE. 
IgHTLY review is published Monthly. 

|me is completed every six months. 

'iTK-iii^ are among /he Contriiutors ^-^ 



>iEH. 


SIR JOH.V Ll/BBOCK. Babt.. M.P. 


1 OfK. 


W. H. MALUXK. 




DR. MAL'DSLEY. 




PROFESSOR MAX Ml'LLER. 




GEORGE MEREDITH. 
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lURE. 
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F. W. NEWMAN. 
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KI.A1N. M.P. 


W. G. PALGR.WE. 


OLVIN, 


WALTER H. PATER. 




LYON PU^YFAIR. M.P. 


NTHORPE, Q.f'. 


SIR HENRY POTTiNGi:R, BART. 
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